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t is contended that highly reliable
systems cost more than less reliable
ones. This belief is used to assert
that budget limitations, schedule
constraints, or technical risk restrict
emphasis a program can give to
reliability and maintainability (R&M).
The Minuteman program contradicts
this assumption. Minuteman was
designed to provide large amounts of
firepower at low cost, and heavy em-
phasis on reliability and maintainabili-
ty was, to a large degree, responsible
for its success. The outstanding R&M
character-istics of the Minuteman
allowed the Air Force to field it in far
greater numbers than possible with
earlier Intercontinental Ballistic Missile
(ICBM). Minuteman program mana-
gers turned to R&M to solve manage-
ment problems. Indeed, there are
remarkable similarities among the cost-
constrained, schedule-driven, high-risk
Minuteman program and modern pro-
grams facing the same problems.

When viewing acquisition programs
from the 1950s and 1960s, it is assumed
program managers did not face the
fiscal and schedule contraints we see
today. It is maintained that in times of
strategic superiority, the defense
establishment did not face today's
challenge to provide sufficient force in
the face of technological risk, budget
deficits, strength parity and politics.
Yet, developers of Minuteman faced
these same obstacles. If, facing the
same problems we do, they were able
to field a system of high reliability and
maintainability in 1962, it seems only
reasonable that we should be able to
do the same today. To understand
why this program placed high em-
phasis on R&M, we must understand
the environment in which the system
was acquired.

In the late 1950s the Soviets were
perceived to be ahead in missile forces;
many people feared a “missile gap.” It
was estimated that the Soviets could
have as many as 1,000 missiles by the
mid-1960s. In contrast, an accelerated,
but traditional, U.S. program could
result in a maximum of 300 ICBMs by
1963.1 The reason for the shortfall
was the high cost and difficulty of
manufacturing liquid-fueled missiles.
Early liquid-fueled 1ICBMs were too
costly for production in sufficient
numbers to counter the perceived
threat. The Polaris program, with its
limited range and payload, was not
thought to mitigate the threat.2

MANAGEMENT

MINUTEMAN
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R&M PROGRAM

Major Julius F. Sanks, USAF

The response was a new ICBM pro-
gram. If existing systems, or systems
then in development, could not match
the inventory believed available to the
Soviets, then a better missile would
have to be developed. The new pro-
gram resulted in the Minuteman. By
the end of 1957, conceptual studies
were complete and the system was
ready for what is now known as full-
scale development. The new ICBM
represented an enormous increase in
fielded weapons (see Figure 1).

The program as conceived was to be
a small, low-cost missile using solid

_—_T

Figure 1. Misslie
rorces Planned

VEHICLE NUMBER
ATLAS 132
TITAN 108
THOR 80
JUPITER 45
POLARIS 464
MINUTEMAN 600-2000
TOTAL 1428-2829

rockets and inertial guidance. The
crucial factor was economics. If an in-
expensive system, it could be pro-
duced in sufficient numbers to offset
the Soviet advantage; and if it could
respond quickly enough to launch on
warning, it would be a powerful
deterrent.

Low cost and rapid reaction shaped
the Minuteman program. To meet the
threat, the new system had to be
available in large numbers and have a
short response time to permit launch
before destruction by incoming reentry
vehicles. Large numbers required low
acquisition cost and low operations
and maintenance cost. Short response

time required a major departure from
the existing Intermediate Range
Ballistic Missile (ICBM) concept.
Earlier missiles needed about 15
minutes to launch because the
guidance and control systems were not
normally operating and some missiles
also needed fueling. This was con-
sidered insufficient time to survive an
ICBM attack; 1-2 minutes was needed
to meet the threat.? This short
response time meant, for the first time,
that the guidance and control system
would have to remain operating con-
stantly. A simple method of storing
fuel in the missile was needed to escape
the complex fuel-handling systems
used in earlier large missiles.

Air Research and Development
Command, the predecessor of Air
Force Systems Command, developed
a missile intended to meet the threat.
The new ICBM would be housed in
either fixed or mobile (rail, truck, or
barge) launchers, be smaller than
previous ICBMs, and have three con-
figurations. The first configuration,
“Sentinel,” would be a three-stage
ICBM. By using only the first and
second stages, the second configura-
tion, “Minuteman,” could be used as
an Intermediate Range Ballistic Missile
(IRBM). The “Scout” would employ
only the first stage to perform tactical
missions.4 The ICBM version, named
Minuteman, was the only one fielded.

This seemingly straightforward pro-
gram was complicated by many dif-
ficulties. Other systems were com-
peting for funds; the development of
Polaris, which first flew in 1958, was
far ahead of Minuteman and Polaris
and difficult to match in the competi-
tion for funds because of its apparent

® Major Sanks is a reliability and
maintainability engineer at Head-
quarters, Air Force Systems Com-
mand, Andrews Air Force Base, Md.
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invulnerability. Minuteman faced
competition from manned systems.
The B-70 and Dynasoar were in
development, the B-52 was in produc-
tion, and the Air Force was pro-
gressing toward a nuclear-powered
bomber. Polaris and the Atlas and
Titan | ICBMs enjoyed the highest
priority in the Department of
Defense; Minute-man did not.

Technical risks made senior
decision-makers reluctant to support
Minuteman. At the time, Polaris
represented the largest solid rocket ¢‘ u,‘c‘.‘ ﬁ
motor in existence. There was con- ‘n ('t !.
siderable doubt that a rocket motor " ".1,\!, N
large enough for Minuteman could be "‘ e S f‘: .
cast, or that effective nozzle vectoring »' W v‘-’t‘ iy
could be devised for the large gas flows
involved. In addition, guidance and
control was viewed as a major
problem. The guidance system had to
be accurate enough to hit targets with
the smaller weapons the Minuteman
carried, and had to operate con-
stantly if the fast response time was to
be achieved. Finally, there was risk in
the concept of hot launch from a silo.
During a hot launch, the missile leaves
the silo under its own power. Earlier
ICBMs were lifted out of the silo by
elevator prior to launch. Whether or
not a missile could survive a hot
launch was unknown. In September
1958, doubts concerning Minuteman
caused the Office of the Secretary of
Defense to defer all Minuteman pro-
curement until further notice.®

As a result of skepticism surround-
ing these risks, as well as the competi- .« v
tion for funds, Minuteman faced "'
austere funding. The highest defense
priority rating of “DX” was not 0 \.. .'th'
awarded to Minuteman until August ‘,‘ 'a‘,
1959, 12 years after the start of full- Jy
scale development.” At about the
same time, the Air Force Chief of Staff, N
General Thomas D. White, listed '0":|:
replacement of the B-47 as his top ge',::::;?
priority; the Commander in Chief, ‘tl"
Strategic Air Command, General
Thomas S. Power, listed as his top
priority funds for the B-52 and
KC-135.8

The program request for $25.5
million in initial start-up funds netted
$20.5 million.® The original FY59 re-
quest for $259 million was reduced by
the Secretary of Defense to $125
million—a 52 percent reduction. In
fiscal 1959, the program actually

Titan |
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received $50 million from the Air Force
and another $25 million from the Ad-
vanced Research Projects Agency.10
Thus, the program was forced to con-
tinue development in an environment
of political uncertainty and limited
funds but still required to meet the IOC
date of 1963. In May 1959, this became
subject to change when, in response to
a belief that the program could tighten
its schedule by adding more produc-
tion capability, the program’s required
IOC date was moved back a year to
1962 with no increase in priority.1!

These limits led to formulation of
the program's actual R&M goals. The
first goal, continuous availability, was
needed to meet the reaction time re-
quired. Of course, successful flight was
required. Maintenance needs had to be
as small as possible if a large
Minuteman force was to be fielded
within support cost limits. Low pro-
duction cost was imperative if suffi-
cient missiles were to be manufactured
within the available budget. These
basic R&M requirements forced
Minuteman to be a simple, highly
reliable system, with design goals that
are amazingly similar to the five Air
Force operational R&M goals of
today.12

Designers addressed two environ-
ments—in the launcher and in flight.13
They differed considerably. The
benign environment in the launcher re-
quires very long operating times; the
flight environment is short-lived but
extremely stressful.* The two en-
vironments combined to require a far
more rugged design than had ever been
attempted in ICBMs.15

Avionics design required new
techniques. Electronics parts failure
modes and their prevention were
largely unknown. In the past it had not
mattered; one simply replaced the
part. But, failures had to be prevented
for the system to remain continuously
available with low manpower.

To solve the avionics problem, the
most extensive and innovative reli-
ability program attempted up to that
date was devised. The prime avionics
contractor estimated that 25 to 30 per-
cent of its costs went into the reliabili-
ty effort.1¢ That effort involved exten-
sive parts control with automated
testing to avoid handling of individual
components. Every part supplied by
vendors received 2,100 hours (about 90
days) of testing, with rigid reject

criteria. Twenty percent of the parts
underwent additional testing. Seventy-
five percent of the parts getting the ex-
tra testing established previously
unknown wear-out characteristics.
The other 25 percent identified new
failure modes. Data were returned to
vendors for further parts improve-
ment.17 These testing efforts were
revolutionary. Statistical process con-
trol kept quality up to standards at all
levels of assembly. Virtually all ven-
dors had to build either new produc-
tion lines or complete new facilities to
qualify for the program.1® The effect
on Minuteman parts quality has been
far-reaching. The emphasis on parts
control started in Minuteman has con-
tinued on space and missile systems to
the present day. The end-result is
higher yields and, in turn, lower costs.
In the guidance and control system,
“the average cost per electronic circuit
element [was] reduced by an order of
magnitude since early Minuteman 1,
despite inflation.”1? Reliability of the
solid rocket motors, a major risk area,
was addressed. More than twice as
large as the biggest solid rockets then
in existence, the Minute-man first stage
was a significant technical challenge.
Program managers recognized the need
for better cases and insulation and the
need for new, higher-energy propellant
to meet range and payload
requirements.20

The solid rocket motor program in-
volved extensive testing and risk
avoidance, where possible. Two con-
tractors were hired for each of the
three stages; one was designated as
prime, one as backup. The contractor
with the best design would survive the
down-select.2! A dual strategy for
propellant was employed—a low-risk,
existing propellant was identified for
possible use (and limitations on missile
capability) while development pro-
ceeded on a higher-risk, higher-energy
propellant. Ultimately, this improved
propellant was used on all three
stages.22

Problems remained with rocket
motor insulation and with thrust vec-
toring. Extensive engineering and
testing efforts controlled both prob-
lems by the fall of 1960 although per-
formance limitations on the stage two
motor had to be accepted temporari-
ly. This limitation was mitigated by
developing the A-model, installed in
the first launchers at Malmstrom Air

Force Base, Mont., with the B-model,
using an improved second stage, in-
stalled at the second wing at Ellsworth
Air Force Base, $.D.2 Developers
perfected the stages just in time for the
first launch date of Feb. 1, 1961. Two
other questions needed answering.
First, the effects of hot launch out of
a silo were unknown. Second, the
missile would remain launch-capable,
in silos, for long periods of time. How
would propellant stand up to long
periods of dormancy? No one knew,
and the program schedule would not
allow time to find out.

The risk of hot launch was ad-
dressed by examining alternative
launch tube designs. The simple cylin-
drical silo was less expensive but a risk,
because the missile would be subjected
to its own plume upon launch. Safer
alternatives were more expensive. The
first of these concepts was the concen-
tric liner. In this, the rocket plume was
shielded from the missile by a large
metal cylinder surrounding the missile.
An alternative was the “U-tube,” in
which the launcher was U-shaped to
divert gasses away from the missile.
Two prototype silos were built at the
Air Force Rocket Propulsion Labora-
tory (AFRPL) to test the effects of hot
launch. These launchers were con-
tigured as simple silos. Their diameters
could be changed to determine the
minimum safe diameter; the goal was
to find the smallest safe dimension that
would allow launch. Tests at AFRPL
where missiles were launched with a
tether to limit altitude showed that the
missile accelerated out of the hole
quickly enough to receive no
damage.2® The final question in-
volving the rocket motors was that of
propellant aging. Designers were fair-
ly confident the propellant would last
long enough, “perhaps for 3 years.” 2
To confirm this estimate, an aging and
surveillance program was devised to
determine the effect of time on pro-
pellant performance. This program, in-
volving statistical analysis of data
resulting from tests of components
stored just for that purpose, showed
that the propellant would last much
longer—and it has. The aging and
surveillance concept continues today
on Minuteman and recently was ap-
plied to other systems.

Program managers had strong
motivation to limit manpower re-
quirements. An estimate showed
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elimination of one 24-hour manpower
slot would save $350,000 to $500,000
in 1959 dollars. In addition, there were
economies of scale to be considered.
Spending $100,000 to save $1,000 per
launcher made sense in a program con-
sisting of hundreds of missiles.2¢

The program achieved manpower
savings two ways. First, operator
manning was reduced. Earlier ICBMs
needed four people to launch a single
missile but Minuteman used a new
operating concept—automation—to
reduce crew strength to four people for
10 missiles. Automated launch se-
quences had been used in the past but
Minuteman went further. Earlier,

ple decided whether or not to abort
aunch when an anomaly was
detected.2’ In contrast, the Minute-
man system made the decision and in-
formed the crew by launching or shut-
ting down. This approach was forced
upon the program by manpower limi-
tations and because a crew could not
respond to missile indications fast
enough to make the needed reaction
time if the missile could launch with
the anomaly present.

The emphasis on manpower savings
continued with the maintenance con-
cept. While Minuteman did not em-
phasize maintainability to the extent
we expect today, it was, perhaps,
ahead of its time. The line replaceable
unit concept (called “drawers” in the
Minuteman program) had been used
before, but the Minuteman goals were
to reduce the need for maintenance
(high reliability) and the time the
maintenance technician had to
spend on site. Minuteman
program managers faced the
same limits on manpower

and technician skill levels seen to-
day.2? Unmanned sites were to be
remotely monitored. This required
automated health monitoring—built-in
test (BIT)—and the crew notified
maintenance when attention was
needed. Minuteman's BIT was de-
signed to minimize on-site checkout; it
identified what part of the missile had
failed.? This BIT was sophisticated
enough for the depot to identify what
component in the guidance section had
failed.® On site, technicians per-
formed maintenance with a minimum
of experience.

While Minuteman
did not emphasize
maintainability to
the extent we expect
today, it was,
perhaps, ahead of
its time.

The missile guidance and control
system was expected to fail most often
because it ran constantly. The original
maintenance concept called for the en-
tire missile to be a depot repair item
if anything failed. Since this would
mean many missile replacements, the
program changed the baseline to make
the guidance and control system
replaceable at the organizational
level.3! Even so, the missile was
designed to need only two levels of
repair (ground electronics are three-
level repair items). As a result, missile
replacement, a time-consuming and
manpower-intensive task, remains a
rare event. Minuteman has pursued
reliability growth. Later models of
Minuteman, the LGM-30F (Minute-
man II) and the LGM-30G (Minuteman
II1), were improved in the guidance
system. A case in point is the onboard
computer. The Minuteman [ repre-
sented the first large-scale military use
of semiconductors; the Minuteman II
was the first program to make large-
scale use of integrated circuits.32 This
resulted in the Minuteman II com-
puter, the D-37C, achieving more
memory with fewer parts in far less
volume. This may not seem impressive
in today’s world of microcomputers,
but it must be remembered that the
D-17B (Minuteman I computer) design
effort began in 1959, flew in 1961, and
was fielded in 1962—only a 3-year
development. Similarly, the D-37C
design was begun in 1962, flew in 1964,
and reached the field in 1966—just 4
years of development. The program'’s
willingness to use revolutionary
technology where needed is largely
responsible for Minuteman's out-
standing guidance and control
performance.

Polaris
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The rest of the program was de-
signed to achieve similar improve-
ments. With estimated costs of just $1
to $2 million for an installed missile
versus $10 million for predecessors,
Minuteman pursued an 80 percent im-
provement.3 Its reaction time of 1-2
minutes beat the earlier missiles by 90
percent. The real savings of Minute-
man is in manpower. Atlas needed
more than 66 people per missile to re-
main operational; but, the first
Minuteman needed just nine.3¢ The
current Minuteman weapon system
needs even less.35 These improvements
are a result of the emphasis on reliabili-
ty and maintainability early in
development.

During the years, Minuteman has
seen many evolutionary improvements
intended to retain high reliability and
maintainability while minimizing
design and support costs. The idea of
evolving new weapons, rather than
creating new designs, is generally
credited to the Soviets.36 The
Minuteman program has used this
philosphy since its start. The guidance
and control system has evolved con-
tinuously, using combinations of old
and new components to achieve im-
provements. These improvements, in
turn, led to improved flight controls on
the stages. At the same time, many
components remain common to all
models of Minuteman.3?

A measure of the program’s will-
ingness to take needed risks to achieve
its goals can be seen in the first launch
attempt. Before this first flight, missile
development was a leisurely activity in
which components would be flight-
tested on other missiles, then at
reduced range or with incomplete
missiles, and finally at full range.
Minuteman was different. Forced to
meet a tight schedule and faced with
numerous skeptics, the program
managers took a chance. The first
launch attempt was a missile flown at
intercontinental ranges—a feat thought
impossible by experienced missile
people.3® This successful first flight
received little attention at the time,
possibly because Project Mercury put
a chimpanzee into space the day
before.

During the years, the Minuteman
program has established a tradition of
high reliability and combat readiness;
thus, we expect all our ICBMs will per-
form as well. It is taken for granted

that ICBMs always will be ready. The
truth of the matter is that the
Minuteman program achieved such
success not because of the benign en-
vironment “in the hole,” or because the
design was a simple one. It was
because the program managers were
willing to emphasize reliability and
maintainability from the beginning. A
strong reliability and maintainability
program was the only reason the Air
Force was able to field a force of 1,000
Minuteman missiles. If the system had
performed the same as previous
missiles, the number would have been
far less for the price. Minuteman many
represent the only time the country set
out to prevail over a real or imagined
superiority in Soviet inventory; and its
success was largely due to its strong
R&M effort.

The program recognized the truth of
the statement “quality and reliability
must be built into components and
cannot be tested into them.”¥ This is
the real lesson of the Minuteman pro-
gram. The Minuteman R&M approach
in a technically risky, cost-constrained,
schedule-driven environment demon-
strates that the primary requirement to
achieve high reliability and main-
tainability is the willingness to achieve
it.®
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I see that the old flagpole still
stands. Have your troops hoist the
colors to its peak, and let no enemy
ever haul them down.

—Douglas MacArthur

Deception More and Less
Than Meets the Eye

Deception can be an advantageous
part of everyday life, whether in a silk
flower's bloom or in more aggressive
environments.

On the battlefield, deception is used
to trick opposing forces into acting
against their own interests, by pre-
senting targets to enemy weapon
crews. This creates false impressions of
U.S. intentions, to fool enemy com-
manders into action.

Battlefield deception works in two
ways—decoys draw enemy fire and
divert the attention of enemy com-
manders which reduces the vulner-
ability of the U.S. Army’s equipment
and soldiers.

Currently, the Fort Belvoir
Research, Development and Engi-
neering Center is working on a series
of multispectral close combat decoys-
that very closely replicate some
weapon systems. The decoys of
painted fabric skin stretched over a
collapsible frame can draw enemy fire
which enables our forces to counterat-
tack. Other decoys will mimic vehicles
and equipment common to logistics
operations and field command posts.
They will give a false picture of our in-
tentions to delay and disrupt enemy
intelligence.

The Center is also working with the
Army Communications-Electronics
Command, the Missile Command and
The Laboratory Command on an in-
tegrated program to study the com-
plete spectrum of threat sensors and
deception.

During the past year, the Center has
evaluated systems ranging from sim-
ple billboard tank decoys to complex
communications systems. These
evaluations were so successful that the
Army directed immediate limited ac-
quisition and fielding of four decoy
systems. Projected fielding of these
systems is to be completed within 2
years.

Decoys and battlefield deception are
becoming an increasingly important
part of the Center’s countersurveillance
and deception program. However,
camouflage is also a prominent factor
in preventing the enemy from knowing

our intentions which identifies the
Center’s second major thrust area with
this project-——camouflage.

A new three-color camouflage pat-
tern is being developed to replace the
four-color pattern in use since 1974.
This new system psychologically
disrupts the image shape and
perimeters to the viewer's eye. Broad
bands of black are used to break up the
straight lines and sharp corners that
cause a man-made object to stand out
from its more irregular natural
surroundings.

Converting to the new three-color
pattern is a major undertaking. The
transition difficulty is eased by the
Center’s use of computer technology
which creates the new camouflage
designs in a fraction of the conven-
tional drafing time. The computer
system can create scale drawings and
develop camouflage patterns for
specific pieces of equipment using a
simple photograph as a reference.

When the camouflage patterns are
designed, they are painted on equip-
ment with a special coating resistant to
chemical warfare agents. These agents
must also meet EPA environmental
standards. Eventually, Army camou-
flage experts hope to combine the com-
puterized pattern production technique
with robotic technology to automati-
cally paint equipment in the Army’s
manufactures shops.

In addition to disruptive-paint pat-
terns, camouflage nets have been
designed to conceal Army vehicles and
equipment. Their versatile, flexible
form allows several nets to be joined
forming tailor-made nets for conceal-
ing large or irregularly shaped equip-
ment or for their individual use.

The Center's camouflage develop-
ments have the potential to save
thousands of lives and billions of
dollars in equipment, making it one of
the best investments around. Not a
very deceiving notion itself when its
importance and significance are
viewed in proper perspective.m

@ The Fort Belvoir Research,
Development and Engineering Center
is part of the Army Troop Support
Command, St. Louis, Mo.
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efense research and develop-
ment (R&D) expenditures often
have been criticized as being in
conflict with needed expen-
ditures for R&D activities in
non-defense (civilian) related areas. To
provide perspective in this regard, this
article will draw comparisons concern-
ing expenditures for defense and non-
defense R&D during the past 25 years.

Three primary comparisons will be
highlighted. First, the source of fund-
ing for R&D efforts will be illustrated.
Second, the activity performing R&D
work (performer) will be described.
Finally, the character or nature of
defense and non-defense R&D work
itself will be compared. Using these
comparisons you will see significant
differences between defense and
civilian R&D efforts.

Sources of Funds

Table 1 is a summary of funds
sources, on a national level (total
U.S.), for R&D expenditures since
1960. From this compilation, you see
civilian funding as a source for R&D
expenditures has grown steadily since
1960, and by 1985 accounted for 53
percent of all national R&D funding.
On the other hand, federal funding as
a portion of total national funding for
R&D shows a consistent decline; i.e.,
from a high of 64 percent in 1960 to
47 percent in 1985.

Defense related expenditures, which
always have ac¢counted for the majori-
ty of federal funding support of R&D,
have shown the largest degree of
change during the 25 years covered by
data in Table 1. From a 1960 high of
52 percent of all national expenditures
for R&D, defense related R&D expen-
ditures dropped to a low of 22 percent
in 1980. During the Reagan Admini-
stration, the defense related share of
national R&D expenditures regained
some of its previous position, as it ac-
counted for 30 percent of the national
total by 1985.

Table 2 outlines federal funding for
R&D during the same period;
1960-1985. When defense related R&D
expenditures are viewed as a share of
total federal R&D expenditures, a dif-
ferent trend is seen compared to the na-
tional R&D expenditures discussed
above and outlined in Table 1. Most
obvious is the dominant and consistent
role of defense in federal R&D
ecpenditures.

PERSPECTIVES

MILITARY

AND

CIVILIAN

R&D

A Comparison of Expenditures

Lieutenant Colonel Blair A. Peterson, USA

The fact that national defense is a
“public good” helps explain why
federal funding for defense R&D plays
a dominant role; without federal fund-
ing, or for defense in general, it is
unlikely the civilian sector would react
to satisfy this need. General absence of
the “invisible hand” of market forces
creates a static market failure in terms
of defense spending economics.
However, given the fact that there is
a market (a monopsony) for defense
related goods and services, stimulus
exists for civilian investment in defense
R&D. This private-sector source of
funding for defense R&D is classified
as independent research and develop-
ment (IR&D).

The IR&D is a program whereby the
government provides reimbursement
to private contractors for a portion of
their investment in R&D work, when
such investment contributes to na-
tional security. For projects appearing
to have direct security relevance, the
government allows contractors to
recover, as overhead, a certain level of
IR&D costs they incur. These overhead
charges are allocated to federal con-
tracts on the same basis as general and
administrative costs.! Each major
contractor is required to negotiate in
advance an agreement on the size of its
IR&D program, following a technical
evaluation by the Department of
Defense. A company spending beyond
its negotiated IR&D ceiling may not
allocate the extra costs to Department
of Defense contracts.2 Payments
under the IR&D program, since they
are made as indirect costs (overhead)

under defense contracts, are not listed
separately in the DOD budget under
the research and development ap-
propriation.3 This understates the ac-
tual levels of federal spending on
defense R&D.

The Department of Defense pro-
vides reimbursement for about 37 per-
cent of the total IR&D incurred by in-
dustry each year. The National Air
and Space Administration, which par-
ticipates in the IR&D program, pro-
vides about 2-3 percent reimburse-
ment.4 You should note, however,
that approximately 60 percent of IR&D
costs incurred by industry for defense
related R&D are not recovered by
firms from the IR&D program. These
costs can be considered additional
defense R&D expenditures, but source
of the funds is the private sector rather
than the government.

Universities and colleges and other
non-profit institutions provide funding
support that contributes to national ex-
penditures for R&D. Since 1960, the
contribution from these sources has in-
creased from about 2 percent of the na-
tional total to the current figure of
about 3.5 percent. These figures ex-
clude any federal or industry contribu-
tions to universities and colleges for
R&D:; however, they do not exclude
funds received from state and local
government sources.

During the past 25 years there have
been significant shifts in national ex-
penditures, federal and civilian, for
R&D and the specific federal support
for defense R&D. It appears the
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Table 1. National Expenditures for R&D by
Source of Punds: 1960-1985

N%‘?KTL FEDERAL FUNDING CIVILIAN

(CONSTANT) % % % | FUNDING
(1972) DEFENSE | SPACE |CIVILIAN| %

YEAR | DOLLARS*® | RELATED |RELATED | RELATED| TOTAL
1960 | $ 19,634 52 3 9 35
1965 26,098 2 " 35
1970 28,613 33 10 14 43
1975 28,153 26 s 1 49
1980 35,122 22 7 18 53
1985 45,863 30 6 1 53

*All dollar figures in millions
Source:

Adapted from National Science Board, Science Indicators: The 1985

Report and other National Science Foundation data.

Toble 2. Federal Expenditures for RED by

Source of Punds: 1960-19858
TOTAL FEDERAL %

(CONSTANT 1972) | DEFENSE %
YEAR DOLLARS* RELATED | ALL OTHER
1960 $ 12,674 81 19
1965 17,445 50 50
1970 16,316 52 48
1975 14,537 51 49
1980 16,542 50 50
1985 21,374 68 32

*All dollar figures in miitions

Source: Adapted from National Sclence Board, Science Indicators:
The 1985 Report and other National Science Foundation data.

civilian sector has been willing to fund
non-defense related R&D as the federal
government has lessened its contribu-
tion. This is evident in the continued
growth of national R&D expenditures
as measured in constant 1972 dollars.
On the other hand, defense related
R&D expenditures, as measured in
constant 1972 dollars, declined bet-
ween 1960-80 with the general decline
in federal funding support for R&D.
Only since federal expenditures for
R&D increased in 1981 has defense
related R&D increased. This seems to
support the notion that the market will
fail to provide support for efforts con-
sidered “public good,” such as defense.

Performers of R&D

The industrial sector performs the
majority of R&D in the United States,
consuming about 73 percent of all

R&D expenditures in 1985. In that
year, the federal government ac-
counted for the next largest share of
national R&D performance with about
12 percent. Universities and colleges,
federally funded research and deveiop-
ment centers (FFRDCs) administered
by universities, and other non-profit
institutions accounted for the remain-
ing 15 percent in 1985.5

Durinz 1960-85, there were signifi-
cant differences in the funding provid-
ed (source) by the federal government
for R&D and the amount of funds used
by the federal government as the ac-
tual performer of R&D activities. In
every year during this period the
federal government provided far more
funding for R&D than it has consumed
as the actual performer of the R&D ac-
tivities. Conversely, in every year dur-
ing this period non-federal funding, as

a source of R&D, has been significant-
ly less than the volume of funds the
private sector has consumed as the per-
former of R&D activities.

While this relationship may seem in-
tuitively obvious, it highlights another
feature about federal R&D spending
that may be less obvious. As federal
support for R&D, as a source of funds,
has declined during the past 25 years,
the portion of R&D performed by the
federal government has remained con-
stant. Table 3 illustrates this point.

Table 4 provides a breakdown of
recipients (performers) of funds spent
by the Department of Defense for
R&D in recent years.

In-house Department of Defense
R&D activity is performed in more
than 100 organizations, the majority of
which is by DOD laboratories within
each of the military services. The Navy
controls most of the laboratories, part-
ly because there is no industrial base
for much of the work it undertakes and
partly because of explicit choice.® Ex-
amples of these Department of Defense
laboratories include Army’'s Harry
Diamond and Signal Warfare
Laboratories, Naval Weapons Center
(China Lake), and the Air Force Cam-
bridge Research Laboratory.

The FFRDCs basically are organiza-
tions exclusively or substantially
financed by the government and ad-
ministered on a contractual basis by a
profit-motivated organization (in-
dustry) or an educational or other non-
profit institution.? The FFRDCs are
not peculiar to the Department of
Defense. In fact, of the 34 organiza-
tions now designated as FFRDCs, the
Department of Defense has sponsor-
ship of only six. Sponsorship of the
others includes the Department of
Energy with 20, National Science
Foundation with six, National Institute
of Health with one, and NASA with
one. The six Department sponsored
FFRDCs are:®

R&D Laboratory
—Lincoln Laboratory (Air Force)
Study and Analysis Centers

—Center for Naval Analysis
(Navy)

8 Lieutenant Colonel Peterson is a
full-time student and doctoral can-
didate at The George Washington
University, Washington, D.C.
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Table 4. DOD RDTEE Pund Reciplents

Source: Adapted from National Sclence Board, Science Indicators:
The 1985 Report, (Appendix Tables 2-3 and 2-5), pp. 218

Integration Centers

—Aerospace Corporation (Air
Force)

—CCCI Division of MITRE Cor-
poration (Air Force)

As shown in Table 4, most (about
70 percent) of Department of Defense
R&D funds are spent on work per-
formed by industry. Actually, more
than this amount actually flows to in-
dustry, since industry would also share
in a part of the R&D funds spent for
work done by other recipients listed in
Table 4.

The defense RDT&E appropriation
consistently accounts for about 10 per-
cent of the total defense budget. The

15.5 percent of all Department of
Defense prime contract awards. Dur-
ing this 25-year period, defense R&D
contracts, as a share of all DOD con-
tracts, ranged from a low of 10.3 in
fiscal year 1981 to a high of 25.6 in
fiscal year 1960.°

From the data in Table 5 com-
parisons can be made between private
firms as defense R&D contraqctors and
these same firms as merely private in-
dustrial firms engaged in corporate
(civilian) research and development
efforts.

Data in Table 5 suggest that defense
sponsored R&D as a percentage of
sales is significantly higher than com-

case. Also, there appears to be a wide

The defense RDT&E appropriation
consistently accounts for about 10 per-
cent of the total defense budget. The
defense R&D funds flowing directly to
industry are conveyed primarily by
defense contracts to individual firms.
During 1960-85, defense R&D con-

company sponsored R&D at predic-
table levels, while the levels of defense
R&D performed are more likely a
function of chance, based upon win-
ning defense contracts.

In summary, while government
funding for R&D has declined during
the past 25 years, the government role
as a performer of R&D on a national
scale has remained relatively constant.
The government role as a performer of
defense R&D is more significant than
its role as performer of R&D in
general. This is likely due to the large
federal investment in defense related
R&D facilities and the need to exercise
more direct control of the actual nature
and direction of the R&D efforts. It is

g'o.g |.'t R

'v’ ‘. 't"‘ ":

spread in the range of defense R&D as ety
NATIONAL SOURGES | NATIONAL a percentage of sales; yet, the range of ::"5'.3':‘:;‘9‘::5:"‘,11
YEAR | OF R&D FUNDS | PERFORMERS OF R&D company sponsored R&D as a percen- 4"-." a ek
tage of sales is more consistent. A .'.l:t, J.
1960 65 13 Perhaps this suggests that firms plan
1965 65 15 company sponsored R&D at predic- WO g'u e
1970 57 16 table levels, while the levels of defense g‘: §‘ ;N 'o.l‘ “5:0 :
1975 51 15 R&D performed are more likely a 4:':e:§:o“‘:‘:.h§.‘ -_
1980 47 12 function of chance, based upon win- :t:.:a’.:;,!,;.&':;\:'_‘
1985 47 12 ning defense contracts. ‘,t ‘:l ::: ::“:: ;
o

N
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!
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tracts, on the average, accounted for & . e
(As o Percent of Total DOD RDT&E 15.5 percent of all Department of iy
Funds [by TOA]) Defense prime contract awards. Dur- :n: t!: ‘u‘ Y \‘l
ing this 25-year period, defense R&D 1;',0.‘,!; ‘t,;' B
contracts, as a share of all DOD con- :‘:9:‘:0“:!:*‘&:',-5:
RECIPIENT FY 81 | Fr82 | FY 83 | FY 84 | FY 5 | FYee | Fy g7+ | |tracts, ranged from a low of 10.3 in 4~ .‘o:",:'t'.; "
fiscal year 1981 to a high of 25.6 in .
INDUSTRY 67.3 | 68.0 | 683 (706 | 711 | 7.7 | T3 fiscal year 1960.° .. .\
IN-HOUSE 266 | 261 | 245 | 233 | 229 | 224 | 228 From the data in Table 5 com- .s'. .e .-‘ o
parisons can be made between private : ':o’.:‘
Federally firms as defense R&D contractors and " " .i’t, : , : N
Funded R&D Centers | 2.4 2.2 2.4 2.3 23 2.2 2.2 these same firms as merely private in- ‘. :,' o .,
(FFRDCs) dustrial firms engaged in corporate S
(civilian) research and development - . =
UNIVERSITIES 3.7 3.7 3.9 38 3.7 38 3.7 efforts. . |.:$...(.
*Estimated Data in Table 5 suggest that defense ;\ ! "&*
Source: Department of Defense, The Fiscal Year Department of Defense 5P°“-°>_°"{d R_&D as a percentage of ‘,“\-J.
Program for Research and Development (Washington, D.C.: GPQ, | sales is significantly hlgher than com- E” N
for appropriate year. pany sponsored R&D in almost every e
case. Also, there appears to be a wide
—Institute for Defense Analyses defense R&D funds flowing directly to  spread in the range of defense R&D as ‘u"‘o‘ .’Q""
(OSD) industry are conveyed primarily by a percentage of sales; yet, the range of "i Y \o
—Project Air Force-Rand defense contracts to individual firms. company sponsored R&D as a percen- .,‘a‘::‘ ‘!:: ‘: b
Corporation (Air Force) During 1960-85, defense R&D con- tage of sales is more consistent. Wy "'“‘t::.‘ A
System Engineering/System tracts, on the average, accounted for Perhaps this suggests that firms plan "':!.‘:1 :\:c.l
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Table 3. Comparison of Selected Firm’'s R&D Bfforts

2220 275 290 %2 23 2% at) atd h 8D atsa’

(Doliars In Millions)

TN N T O T D N D RN IO ™,

DEFENSE R&D COMPANY SPONSORED R&D
DOD DOD R&D CIVILIAN FIRM‘'S | R&D
1983 R&D TOTAL | % OF INDUSTRY R&E | % OF
TOTAL | AWARD | DOLLARS | TOTAL & R&D DOLLAR { TOTAL
COMPANY | SALES | RANK | AWARDS | SALES RANK EXPENSE | SALES
Asrospace
Bosing $11,20 | 1 $1,703 | 15.3 i s20 | 3.9
Rockwell Conglomerate
Int'l 8,098 2 1,172 14.5 2 254 3.1
Martin Conglomerate
Marietta 3,899 3 1,049 26.9 46 95 2.4
Conglomerate
TRW 5493 | 4 669 | 12.2 ) 133 | 2.4
McDonneli Aerospace
Douglas 8,111 5 647 8.0 /3 301 3.7
6.E Electrical
o 26,797 6 645 24 | 919 3.4
General Aerospace
Dynamics 7,146 7 644 9.0 4 156 2.2
Hughes ‘‘no data’’| 8
—_—
Aerospace
Lockheed 6490 | 9 509 | 7.8 i 284 a4
'll”:gh':ologlos 14,668 10 339 23 Amﬂ"“ 971 6.6
All—Industry
Composite 39 2.6

Source: ‘‘R&D Scoreboard: 1983, Business Week. July 9, 1984, pp. 65-78, and 500 Contractors
Receiving the Largest Dollar Volume of Prime Contract Awards for RDT&E-Fiscal Year

1983 (P02), (Washington, D.C.: GPO, 1984).

unlikely that the market would in-
dependently support the full range of
defense related R&D needs.

Character of R&D Work

The character of R&D work relates
to the nature of the effort being con-
ducted; i.e., basic research, applied
research or development. Table é pro-
vides a summary of national R&D
spending by character of work for
selected years since 1960. As you see,
trends for respective shares for each in-

The character of
research and
development relates
to the nature of ef-
fort being
conducted—basic
research, applied
research or

Table 6 shows that about two thirds
of national R&D expenditures are
focused on development, while about
a fifth of the national total is spent on
applied research. Basic research,
although it has gained during the past
25 years, receives about 13 percent of
the total national R&D expenditures
annually.

Table 7 summarizes three categories
of R&D mentioned above and source
of funds for each category. You can see
that during the period covered by the
data there have been significant shifts

dividual form of R&D have remained development‘ in funding support for each of these
constant during the entire period. three R&D categories.
Program Manager 11 March-April 1988
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Characeter of Work
CHARACTER OF WORK | 1960 1976 1980 1985
Basic Research 8.9 12.8 12.9 12.5
Applied Ressarch 22.3 23.2 22.4 215
Development 68.8 64.1 64.6 66.0
100% 100% 100%

*Totals may not add to 100 percent due to rounding.

Source: National Science Board, Science Indicators - The 1985 Report, p. 317.
Specific data for individual years can be found in Appendix Tables 2-3

and 2-6, pp. 218 and 221.

Changes in government support for
basic research have not been as pro-
nounced as changes in government
support for applied research and
development. Government funding
support in the latter cases has decreas-
ed sharply. Since neither universities
or “all other” funding sources have a
significant funding role in applied
research or in development, it has been
industry that has taken up the slack
resulting from the decrease in federal
funding for these two forms of R&D.
It should be noted that during 1960-85
there was more than a threefold in-
crease in national R&D expenditures
for basic research, as measured in con-
stant 1972 dollars. The increase for ap-
plied research and for development ex-
penditures, as measured in constant
1972 dollars during the same period,
was more than twofold for each
category.

Profiles of national spending for the
three forms of R&D shown in Table 7
are significantly different when com-
pared to spending for defense R&D.
Table 8 illustrates this point. Note that
Table 8 data pertain to contract award
data and that not all defense R&D is
accounted for via defense contract.
Table 4 shows approximately 70 per-
cent of Department of Defense R&D
funds flow to industry via contract.

While the expenditure for basic
research has been about 13 percent of
the national total (Table 7), basic
research accounts for about 4-7 percent
of defense R&D dollars awarded by
contract (Table 8). Applied research
and development have accounted for

about 8-10 percent and 83-88 percent,
respectively, of defense R&D contract
awards but only about 22 percent and
66 percent, respectively, in terms of
national R&D expenditures.

In defense research and develop-
ment, engineering development con-
sistently receives the majority of
Department of Defense R&D procure-
ment funds; between 40-55 percent of
the total. This form of research and
development is on the extreme outer
boundary of the "R&D scale,” as
measured in terms of technological in-
novation. Basic research and the ex-
ploratory development constitute “ear-
ly” stages of defense research and
development. These stages are follow-
ed by the “development” categories of
R&D, where the bulk of defense R&D
funds are spent. When viewed in the
aggregate, the Department of Defense
R&D budget is essentially a develop-
ment budget. In essence, “research” is
a small portion of the defense R&D
effort.

Regardless of the general emphasis
taken in the government in terms of
what R&D form is in vogue, it seems
unlikely that emphasis in defense R&D
will change significantly. This is true
in large measure because of the nature
of the defense industry and the recur-
ring need of the nation for the produc-
tion of advanced weapon systems.
With few exceptions, such as the recent
research efforts associated with the
Strategic Defense Initiative, defense
R&D empbhasis has been to field quick-
ly a new system because of an existing

or perceived threat. To support this
situation, the defense industry has
revolved around production of major
systems rather than associated research
efforts. Indeed, it is development and
production that is the “cash cow,” not
basic or applied research. Perhaps it is
in this sense that defense R&D and
civilian R&D are most alike.

Conclusion

This article highlights differences
between civilian and defense research
and development expenditures. We see
how trends in data for R&D on a na-
tional level usually differ from trends
in similar data relating specifically to
defense R&D. The more aggregated
defense R&D data becomes, however,
the less obvious become differences
between it and R&D in the private
sector.

More clearly defined, structured and
planned defense research and develop-
ment is contrasted with civilian
research and development which
generally is uncoordinated and often
duplicated within respective industries.
General absence of free-market forces
in the monopsony of defense R&D is
mentioned; however, the case of
unrecovered IR&D shows the civilian
industry will invest in defense R&D.
Note that even given such limited in-
vestment by the civilian sector in
defense R&D, the eventual issue of
profitability will be built around a risk
equation, which differs from the con-
cept of risk involving an investment in
civilian R&D. Defense R&D contracts
frequently are awarded on the basis of
some form of cost reimbursement,
whereby the contractor is reimbursed
costs and usually assured some degree
of profit. This “risk-free” scenario is
difficult to compare in the civilian sec-
tor in terms of research and develop-
ment investment.

Defense R&D, as a share of total na-
tional R&D expenditures, has declined
significantly since 1960; i.e., from a
1960 high of 52 percent to a level of
30 percent in 1985. On the other hand,
defense R&D, as a share of federally
funded R&D, has risen from low levels
experienced in the 1970s (about S50 per-
cent annually) to current levels of
about 65 percent. This distinction is
widely misunderstood. Frequently the
increase in defense R&D, as a share of
federally funded R&D, is assumed to
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be an increase in defense R&D relative
to the total U.S. national expenditures
for R&D.

Today there is about an even split
between federal government and
private sector funding support for
research and development. The private
sector’s proportion of this commitment
has grown significantly since 1960,
when it accounted for 35 percent of the
total national expenditure for R&D.
The private sector performs most R&D
efforts (about 73 percent). The govern-
ment role as an R&D performer is
limited and has remained rather cons-
tant during the past 25 years, especially
in defense R&D. This consistency as a
performer of R&D has been witnessed
in view of a significant loss of share in
terms of government funding support
for national R&D efforts.

The short-term,
clearly defined
“payoffs” may drive
defense and civilian
research and
development just as
they seem to have
driven the general
economy of the
United States.

It appears the nature of defense
R&D and civilian R&D are significant-
ly different in each of the three areas
investigated; perhaps they are most
similar in that most of their efforts and
funding are targeted at developmental
work. This may be explained in terms
of the relationship between the
“payoff” for R&D work and the
character of R&D work itself. In other
words, there is little relationship bet-
ween a specific “payoff” and basic
research, while development efforts
clearly have specific goals and results
of developmental work can be
measured against such goals. The
short-term, clearly defined “payoffs”
may drive defense and civilian research
and development just as they seem to
have driven the general economy of
the United States.

Table 7. National Expenditures for
R&D by Character of Work

And Source of Funds

(Al figures are in percentages)

SOURCE: 1960 1976 1980 1985
BASIC RESEARCH
Federal Governmeant 60 69 69 66
Industry 29 15 16 19
Universities 6 10 10 10
All Others 5 6 5 5

100 % 100 % 100% | 100%

APPLIED RESEARCH

Federal Government 56 50 47 40
Industry 41 44 48 55
Universities 2 3 3 3
All Others 1 3 2 2

100% 100% | 100% 100%

DEVELOPMENT
Federal Government 68 48 43 45
Industry 32 52 57 55
Universities - - - -
Al Others - - - -

100% 100% | 100% 100%

*Individus! percentages are rounded.

Source: Adapted trom National Sclence Board, Science Indicators:
The 1985 Report, Appendix Tables 2-7 thru 2-9, pp. 222-225.

Table 8. DOD RDTASR Prime Contract Awards
More Than $25,000

(Percentage of Total by Character of Work)

Opn.
Fiscal |Engineering | Systems | Advanced| Exploratory Mgt. &
Year |Development| Dev. Dev. | Development| Research| Spt.
1978 51.2 7.9 20.4 9.0 37 7.9
1979 43.2 123 18.6 8.5 45 13.0
1580 421 11.6 19.4 9.2 6.8 10.9
1981 459 20.3 12.4 10.3 6.6 4.5
1982 54.9 17.6 AR 8.6 46 2.5
1983 53.0 17.4 14.9 1.7 47 2.2
1984 55.7 16.0 13.9 6.8 5.2 25
1985 43.8 205 17.2 9.1 6.0 34

*Totals may not add to 100% due to rounding.

Key to Character of Work
Basic Research =Research
Applied Research = Exploratory Development
Development = Advanced Dsvelopment
+
Engineering Development
+

Management and Support
+

Operational Systems Development

Source: Dapartment of Defense, Washington Headquarters Service, 500 Contractors
Receiving The Largest Dollar Volume Of Prime Contract Awards For
RDT¢E. Publication PO2 for applicable year, (Washington, D.C.:

U.S. Government Printing Office).
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It is safe to say that the most fun-
damental difference between defense
and civilian R&D rests in the notion of
defense as a “public good.” Since the
free market will not likely support ven-
tures not returning profit, government
support (funding) is necessary. The
private sector will actively engage in
the performance of defense research
and development work since profit is
present in this effort. Generally, the
private sector will seldom participate
in defense research and development
as a source of funds, which would be
investing in something with a profit
potential limited to activity in a
monopsonistic market. Data reviewed
seem clearly to support this notion.ll
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INSIDE DSMC

People on the Move

Gamboa Langston

Major Donna G. Gamboa, USA, is
Director of the Resource Management
Directorate. She holds a B.A. degree
in physical education from the Califor-
nia State University of Los Angeles.
Previous assignments include Program
Analyst at Headquarters, Intelligence
and Security Command, Arlington,
Va., and Resource Manager at USA
Special Security Group, Arlington.

Joann H. Langston, Holder, Army
Chair, DSMC Executive Institute, was
the Director, Study Program Manage-
ment Agency, Office of the Deputy
Under Secretary of the Army (Opera-
tions Research). She holds a B.A.
degree in mathematics from the Col-
lege of New Rochelle, N.Y., and a}.D.
degree from the University of
Maryland Law School. Ms. Langston
has completed executive management
programs at the Harvard University
J.F. Kennedy School, the Dartmouth
Amos Tuck School, and the Federal
Executive Institute.

Dr. Lawrence Lerer, a Professor of
education in the Department of
Research and Information, was an in-
dependent consultant before joining
DSMC in November 1987. He holds a
B.A. degree from Brooklyn College, an
M.A. degree from Columbia Univer-
sity, and an Ed.D. degree from Har-
vard University.

Sharon A. Payne is Network Ad-
ministrator/Systems Programmer,
Automation Management Directorate.
She came to DSMC from The Com-
mand and Control Support Agency,
the Pentagon. She holds an A.A.
degree from Charles County Com-
munity College, and a B.A. degree
from the University of Maryland.

Patricia A. Roschitz is Systems Ad-
ministrator in the Automation
Management Directorate. During her
last assignment at the Army Personnel

Roschitz

Center, Civilian Information Systems
Directorate, she was selected to be an
intern in the automated data pro-
cessing field.

Gains

Staff Sergeant Gayle A. Breer, USA,
Department of College Operations and
Services. Her last assignment was in
the Office of the Assistant Secretary of
Defense, Production and Logistics, the
Pentagon.

Losses
Staff Sergeant Joseph Pachecho,
USAF, Printing and Duplicating

Division, to Brussiun City, the
Netherlands.

Major }Jim Harris, USAF, Director,
Automation Management Directorate,
retired.

Dr. C.E. Bergman, Air Force Chair,
Executive Institute, retired.

Ronald L. Baker, Research Staff, to
U.S. Marine Corps Research, Develop-
ment and Acquisition Command,
Quantico, Va.

In Memoriam

Henry M. Barrbera, graduate of
PMC 79-2, died October 23, 1987. He
was employed by Sanders Associates,
Inc., as Director of the AN/USM 464
Production Program. Mr. Barrbera
was 43.
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s you complete this phase of

your education in defense

systems acquisition manage-

ment, you are aware there

are subjects we have been
unable to cover or to cover in depth—
that are vital competencies for a pro-
gram manager. Mobilization and In-
dustrial Preparedness Planning is one.
I want to highlight a few topics you
may encounter in the near future and
to offer personal assistance.

The Defense Systems Management
College has commissioned the prepara-
tion of an Industrial Preparedness
Planning Handbook for Program
Managers; when completed in 1988, it
will be a part of our handbook series.
This handbook will show by example
how the program management office
meets responsibilities at each acquisi-
tion milestone. Given the emphasis
that the new Defense Acquisition Ex-
ecutive is placing on industrial
preparedness planning, and given the
new initiatives in the processes called
graduated industrial response—a con-
ditioned mobilization response to am-
biguous warning—! am certain that
program managers will be held ac-
countable for industrial preparedness
to a greater degree than in the recent
past. There are important resource im-
plications to direct acquisition costs
and to resources the program manager
must have,

Henry Alberts of the Technical
Management Department introduced
you to the tiered structure of defense
industry. Ask yourselves how well you
understand the tiered structure of
specific industry sectors. Where are
piece-parts, components, or sub-
assemblies procured? Of necessity, our
discussions at DSMC, and much of the
effort in a program office, focus on the
prime or first tier. The pacing steps in
foreign sourcing or in sole- or limited-
suppliers usually occur in lower tiers.
Negative impacts of competition, pric-
ing, profit, etc., policies often are
passed to the lower-tier suppliers by
the prime. In this way, do we gut the
industrial base unintentionally but ef-

@ Mr. Bottoms, Navy Chair at
DSMC, provided this update to
students of PMC 87-2 and the DSMC
Faculty. This area is fast moving due
to events like the DOD Serial Exercises
and the Naval War College Global
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fectively? You, as responsible members
of a program office, must become ex-
plicitly aware of the economic
dynamics of the industrial tiers
supporting your program. This is ap-
plied microeconomics.

The discussions at DSMC of the ac-
quisition cycle have been in the con-
texts of peacetime acquisition. The
Joint Chiefs of Staff (JCS) initiatives
(with OSD [Policy]) have led to defini-
tion of the Theater CINCs Critical Item
List (CIL). The Joint Industrial
Preparedness Planning Process
(JIMPP) is an approach to prioritizing
procurement of materiel deemed essen-
tial to warfighting objectives. In this
arena, we encounter competing
demands of force sustainability and
force expansion. Many of you will
become aware of the Production Base
Analysis programs of the military ser-
vices and of the more ambitious Army
Functional Area Analyses (FAA).
These analyses represent current best
efforts to obtain estimates of delivery
rates under emergency or mobilization
conditions. Many of you are familiar
with D-to-P planning and with the
“surge” processes designed to improve
near-term warfighting sustainability.

Soon, you will be hearing about
DOD Industrial Base Initiatives in con-
junction with industry. You will hear
about pilot programs sponsored by the
Federal Emergency Management
Agency and the Department of Com-
merce in flexible manufacturing; a pro-
gram for emergency production of ship
spares, RAMP, that is jointly spon-
sored by the Navy and the Department

Bottoms

and research into manufacturing
technology applied to electronics and
avionics taking place at the Naval
Weapons Center, China Lake. These
projects are harbingers of much to
come as we solidify advances in Com-
puter Aided Design and Manufacture
(CADCAM). Such approaches, if car-
ried through to implementation, will
change slopes of the standard D-to-P
Curves.

You should be aware that the U.S.
defense industrial base includes
Canada. The health of the Canadian
sub-tier suppliers is vital to overall
health of the base. Procurements from
Canadian firms are not inhibited by
“Buy America” provisions. In other
words, Canadian firms should com-
pete on equal footirg with American
suppliers. This is not well understood.
Think also of the curious dichotomy
that arises from NATO inter-
operability and co-production policies.
Foreign sourcing entails the risk of
foreign dependency. It is a program
management office responsibility to
identify emergent risks at milestone
reviews.

A hallmark of graduated industrial
response is recognition of what
peacetime constraints can be eased or
lifted. This process is in its infancy;
however, you will soon encounter pro-
visions for examining OSHA or other
restrictive rules, relaxation of in-
hibiting labor regulations, the concept
of “mobilization” designs, component
substitution or even functional
substitution of one weapons system for
another.

Under normal or peacetime procure-
ment conditions, we depend upon

War Games. of Commerce/Bureau of Standards;
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market forces to shape acquisition and
bidding strategies. By definition,
mobilization is intervention by the
government in all aspects of the
economy, labor, fiscal policy,
materials allocation, energy allocation,
production priorities, etc. Such an en-
vironment is vastly different from that
envisioned in your DSMC or work ex-
periences. It is incumbent upon you to
ponder those differences and be
prepared to respond should the need
arise.

Thanks to the support and en-
courgement of General C. P. Cabell,
Jr., DSMC enjoys a pre-eminent place
in mobilization and industrial
preparedness planning. Several facul-
ty members—David Acker, Henry
Alberts, Dr. Franz Frisch, Forrest Gale,
LTC Sam Young, USA, LTC Robert
Angeli, USA, and myself—are active
participants in mobilization forums. 1
chair the War Resources Working
Group of the Global War Game at the
Naval War College. This senior in-
teragency group is patterned on the
War Mobilization Board of World
War I and is examining issues arising
in Total Mobilization and in resource
allocation between the civil and the
military war economics. Dr. Frisch is
leading a panel of the War Resources
Working Group that is investigating
the various econometric models that
are used in mobilization planning.
Through this broad-based applied
research and through the medium of
the Program Manager magazine we
shall attempt to keep you informed of
developments in mobilization and in-
dustrial preparedness planning as they
may affect you as program managers.
Please call any of us if we can help.

I have background material on
mobilization and industrial prepared-
ness that I have used in my elective
course on that subject. You are
welcome to it. I hope this has alerted
you to opportunities and to breaking
events. Remember, every time you
hear the words industrial revitalization
or renewal of America’s industrial
competitive edge, you are dealing with
a plus for the defense industrial base;
every time a product line goes off-
shore, you are dealing with a minus.

General George Marshall said, “In
peace time there is all the time in the
world and no money; in war time there
is all the money in the world and no
time.”®

At the U.S. Army Materials
Technology Laboratory (MTL),
Watertown, Mass., understanding
structure of materials precedes their
selection for military systems. With in-
creased emphasis on the importance of
ceramics, polymers, and other
chemical compounds as basic materials
for U.S. defense, scientists are turning
to MTL state-of-the-art equipment to
determine which materials will
withstand the challenge of protecting
U.S. personnel on the battlefield.

A new and in-depth means of
studying properties of organic com-
pounds is being conducted in the MTL
Materials Characterization Division.
Dr. Louis Carreiro, research chemist,
and Dr. Paul Sagalyn, research
physicist, determine the structure of
these compounds by using the Nuclear
Magnetic Resonance Spectrometer, a
high strength, high resolution, super-
conducting magnet.

“Understanding how compounds are
‘built’ and predicting how to combine
them to form new materials,” says
Carreiro, “can determine how effective
they will be in new applications.”

The experiment is based on radio
frequency transitions between energy
states of magnetic nuclei placed in a
magnetic field. Each nucleus ex-
periences a magnetic field strength
modified by its chemical environment.
Purpose of the spectrometer is to
measure distribution of magnetic fields
of a sample to determine its molecular
structure,

The Army Materials Technology
Laboratory manages and conducts Ar-
my materials research and develop-
ment program as designated by the
U.S. Army Materiel Command, Alex-
andria, Va., and the U.S. Army
Laboratory Command, Adelphi, Md.
In addressing Army materiel needs,
MTL is the lead laboratory in struc-
tural integrity testing, corrosion
prevention and control, materials,
materials testing technology, solid
mechanics, lightweight armor, and
manufacturing testing technology

Iin Watertown:
Nuclear Magnetic Resonance
Oongoing at MTL

Carreiro and Sagalyn are concen-
trating on supporting MTL's three
laboratories—organic materials,
metals and ceramics, and mechanics
and structural integrity. Eventually,
NMR is expected to become an integral
part of the M1 tank track pad pro-
gram, as different blends of rubber are
analyzed for their composition. Scien-
tists can look at the NMR spectrum,
verify structure, and see where
degradation is taking place.

The MTL will extend efforts to in-
clude NMR imaging, a process
whereby materials can be scanned to
detect flaws. Until now, NMR
technology has been applied mainly to
petroleum and pharmaceutical in-
dustries. Carreiro and Sagalyn look
forward to making the military user of
this new technology by supporting
MTL in-house laboratories, and agen-
cies and commands throughout the
Department of Defense.(Hilary ].
Winiger, MTL Public Affairs
Specialist)®

$185 Million
rarpedo
Order by Navy

The GM Hughes Electronics sub-
sidiary, Hughes Aircraft Company,
has been awarded a $184,950,000 con-
tract to continue initial production of
the Advanced Capability (ADCAP)
Mk 48 torpedo.

Hughes will deliver an additional
123 ADCAP torpedoes, plus items for
testing and support, to the Naval Sea
System Command. The contract
follows a $98 million award in
September for work on an earlier
phase of the current production effort.

Advanced technologies will enable
the submarine-launched ADCAP
torpedo to run faster, deeper and
farther in pursuit of targets than the
standard Mk 48 torpedo it replaces.
The company’s Ground Systems
Group is prime contractor and system

integrator for the ADCAP torpedo.®
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The

ple’s

Republic of China

An Awakening Giant

Article and photographs
b

Y
David D. Acker

ontact with foreign commercialism

has taught China that it cannot run

a_ closed-door economy in the

modern world. To modernize and

to become prosperous, China must
export, especially consumer goods. Accor-
dingly. the Chinese have rolled up a large
section of its bamboo curtain and declared
itself open to the outside world. Signs in
cities invite foreign investors to enter and
conduct serious business.

< |
d it COMMERCE

Free-Market Retailing

The initiation of the Four Modernizations
(discussed previously) caused profound
changes in every sector of the Chinese
economy. A fundamental reorganization of

the production of all goods and services
took place. The retail distribution of con-
sumer goods was changed to meet the
priorities set forth by Zhou Enlai and re-
fined by Deng Xiaoping.

Prior to the Four Modernizations, retail
distribution was carried out by state-owned
stores. The merchandise was manufactured
by state-owned factories and the food was
grown on stateowned communes. All
goods were distributed through state-
owned middlemen. The prices were
established by the government and they did
not reflect the real costs of production or
distribution. Under this system, there were
no incentives to produce and distribute ef-
ficiently. In this merchandise-short, labor-
rich economy, the primary goal was equity.

Near the end of the 1970s, the level of
production and distribution of some goods
and agricultural products reached a level

This is the third of a three-part special report on the People’s

Republic of China today. The first appeared in the November/

December 1987 issue of Program Manager and the second part
in the January/February 1988 issue.
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at which the government no longer had to
make equity the primary consideration.
Thus, in December 1978, the government
announced the restoration of free markets
and plots for private farming. Production
in excess of the state quota could be soid
to consumers without through the
state distribution system. This stimulated
growth in production.

China’s agricultural reforms are working
and they have improved the lives of the
Chinese people. In the last 9 years, farmers’
incomes increased more then they did in
the first 30 years of communist rule. Farm
output rose dramatically. For example, the
output of grain rose an average of 4 per-
cent a year from 1978 to 1986, although
ylelds fell slightly in 1985 and 19886. In-
stead of being a large importer of grain,
China is now a net exporter. The output of
cotton, another product of China, has in-
creased an average of 15 percent a year
since 1978.

Each family recelves a share of the crops
it grows, and a share of profits from the
sale of its surplus crops. Further, each farm
family owns a two- or three-room house,
which is supplied with electricity, and the
plot that surrounds the house. On this plot,
the family can grow vegetables and raise
chickens or pigs for its use.

The older houses were made of mud
bricks and had a tile or a straw roof; the
new houses are made of clay bricks or
stone and have tile roofs. In cities, new
apartments are being constructed for
workers in business, industry, and
govemment.

At the outset, the argicultural reforms
resuited in greatly increased production;
however, China is now pampering its ur-
ban population by keeping food prices in
the city lower than the contract prices in
the countryside. The government ks making
up the difference. The subsidy represents
the cost of fallure of price reform in
agriculture. The farmers are becoming
rebellious. So, instead of growing rice and
wheat, they are growing the more profitable
free-market vegetables, and engaging in
such “side-line” activities as poultry-
raising. The side-line activities are booming
and production of staples is beginning to
stagnate.

As free-market produce and goods
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beginning to engage in manufacture and
distribution. Today, free-market retallers in-
clude both proprietors and collectives.

Between 1980 and 1986, there was more
than a 600 percent increase in retall and
service shops. Presently, more than 6
million establishments are operating in
60,000 specially free-market
areas. In spite of growth, free-market re-
talling is considered a supplement to the
state system, not a substitute for it.

The free market has been concentrating
on non-essential goods; however, where the
government perceives that free-market
retailing will stimulate the production and
the efficient distribution of essential goods,
essentlal goods are allowed to enter the
market, particularly when equity is not a
paramount consideration.

The free market has raised some new
possibilities relative to the accelerated
development of the Chinese economy. The
free-market retalling is changing the struc-
ture of China’s retail distribution and im-
pacting the type and quality of the goods
avallable to citizens. Also, the internal
distribution system in China is feeling the
effect of free-market retailing. Beyond this,
the free-market retailing is fostering new
arrangements in currency transactions and
new import opportunities. If China is able
to mix the state and free-market systems
to deliver goods effectively, it can achieve
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FIGURE 1. THE SPECIAL EXPORT
ZONES IN CHINA
®
In an attempt to achieve self-sufficiency
during the 1960s and early 1970s, China
refused foreign loans and investments.
Now, under its open-door policy, foreign
businesses have been invited to set up shop GREAT WAL
within its borders. In 1979, the govemment \
designated four areas along the eastern
seaboard as “‘special economic zones
(SEZ).” In these areas foreign investors can
operate using Chinese labor without many g e
of the restrictions that apply elsewhere in
China. The SEZs are located In the southern
provinces of Quangdong (Shenzhen,
Zhuhal, Shantou) and Fujian (Xiamen). See
Figure 1.
Principal features of the SEZs are similar
to those found in the free-trade zones in Y
other countries. They include:
—Simplified entry/exit and other  Officially, the three goals of the SEZs are
-1 taxes at
and tgxmys on corporate eamings formalities (1) to encourage foreign investment and ac-
—Cheap land and services (relative to —Increased access to the internal quisition of advanced technological and
Hong Kong) Chinese markets. managerial skills, (2) to keep in closer touch [ ]
—Low labor costs, though higher than  There are some other areas of China in With developments taking piace in the
in other areas in China which similar, but more limited, measures World economy, and (3) make China
—Qreater freedom of labor management are In force. These include Hainan isiand, ~Whole.” Premier Zhao has indicated that
than in other areas in China 14 coastal cities along the south and east 9rowth in employment s not a goal of the
—No customs duty on re-exported goods  coasts of China identified in 1984, and ?enc?nollmr:sltvh:t ;r':)cjecpt;w:ccts i::’
- three lar: Zones. ) i
Lower customs duty on other goods ree large Open Economic Zones proving as the SEZ Infrastructure is
developing. The third goal. which is n
o b political, is to bring about the successful REnln
p reunification with Hong Kong, Macao, and, )
4 ultimately, Taiwan. 0
. Although expansion of the SEZ program T
has been rapid, some serious issues have s _‘
developed. First, Shenghen, in particular,
has been importing goods and reselling
them to Chinese customers elsewhere. Se- A
cond, enterprises in the Zones have been Ny t .
selling much of their production to China QMmN
itself rather than exporting it. Third, )
because most of the SEZ industries are -
§ §2 relatively low on the technology scale, as ;Q::.-
X Aol 2 & well as in the processing and assembly. RSO LN
- e » $9 they sell products having lower value-added Y
S i - SN B , g than the average Chinese products. f\é\ QL
T T s st biock e o the Lisoming o enttind - Seemtse of e etery. : Although the SE2s have grown rapidly, ‘&JA-
il T T ™ their development has been unbalanced.
LOVLHLHHVHLHLHHHHHHY “
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The Chinese Government controls trade
(and finance) and, unfortunately, the trade
bureaucracy functions with less than con-
summate speed and efficiency. Trade
negotiations are often protracted, expen-
sive, and characterized by uncertainty.
However, there is cause for optimism. First,
normalization of relations between the
United States and China, along with im-
proved ties with the European Economic
Community (EEC), have eased some con-
straints on trade. Second, the recent
changes in China’s political and social at-
mosphere, when combined with its develop-
ment and modernization goals, have
resulted in an attitude of pragmatism and
a willingness of the Chinese to adopt to cur-
rent intemational trade practices. The
outlook Is favorable for any trader who
combines determination and discretion.

The Maoish political slogans are being
replaced by colorful advertisements for
such items as radios and watches. Much
of the foreign investments is being poured
into finding oll off the Chinese coast. Many
other ventures, including the construction
and operation of Western-style hotels, are
being conducted with foreign assistance.

The popularity and current success of the
reforms in China make any retrenchment
highly unlikely in the near future. Deng
Xiaoping's visit to the SEZs in 1984
publicized the importance of economic
reform, foreign trade, and investment in
modemization. The dismantling of the cen-
tral government’s monopoly on foreign
trade has spawned new Chinese trading
corporations. Ministerial, provincial, city.
and private corporations are now able to
trade directly with foreign companies.

Until recently, China’s foreign trade was
handled by import and Export Corporations
under the aegls of the Ministry of Foreign
Economic Relations and Trade (MOFERT).
These corporations have served as guaran-
tors to foreigners lending to Chinese proj-
ects. For example, the China Metallurgical

Import and Export Corporation was the
guarantor for a multi-million doilar loan by
foreign banks to an iron and steel mill. The
loan will let the producer keep hard cur-
rency at home, create jobs, enjoy the
benefits of technology transfer, and in-
directly provide economic benefits for the
province. The foreign companies providing
the capital are happy because the loan pays
for their equipment and they have started

The scope o
porations can
have sub-brar
items. Consl
Machinery anc
port Corporat
Beijing. This ¢
fices and expo
such products
ment. abrasivq
also has seven
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FIGURE 2. PERCENT OF VARIOUS *FIGURES AKE ROUNDED its approval of a venture can be paramount O:n‘i.-‘t.e,‘.v"‘ :
to the venture’s success. tatipte oy
COMMODITIES IMPORTED AND 1O NEAREST PERCIRT Recent reforms have nominally broken QRO Ot
EXPORTED BY CHINA. MOFERT's monopoly, but many trade and o 8
investment deals are still passing through TN
COMMODITY PERCENT PERCENT a MOFERT-related office for evaluation or ::w:t'.’:o:l:o:':c
OF IMPORT* OF EXPORT* implementation. AR
FOODSTUFFS AND LIVE ANIMALS 22 16 Several specialized corporations operate '::‘.':c:"t'."t'.':a
CRUDE MATERIALS 14 32 under the auspices of a ministry, or the el I
SEMI MANUFACTURED GOODS 25 23 e e e
¥ those engaged in agriculture, shipbuilding, Y
MACHINERY AND EQUIPMENT 21 4 transportation, and petrochemicals. Also ,:o‘!.-.:::"":..":‘
",:_sc ;MNUF ACTURED GOODS ? ]g there are national-level corporations thatl ey ""Q‘
OTHE sell particular products, such as textiles. ':'v " W o.*'
These corporations need an initial sanction '. 1" g
from MOFERT to trade directly with foreign ""
‘ companies. :.‘ o T
FIGURE 3. CHINA’S IMPORT/EX- The provincial and city trade bureaus 4:\?‘,9}‘&3;.‘&’\.‘;
PORT HISTORY SINCE 1976 have limited power to authorize contracts ’:‘;@:;:ﬁ"c a;:
with foreign companies. These bureaus by, j-_;.,bs .
represent the business interests in these ’:}f{\‘é* gk
areas, not specific product categories. Many DA L
$40— ss's private citizens have set up their own com-
panies, but most of these citizens have no ;:)“I.'
.0 g7 | el authority to finalize a deal with a '::'.f:“ it ¥
- foreign company. Pr Is directed to i
(U gn pany. Froposa il hih
IMPORTS ALY AT these Chinese companies must eventually ‘l::;'f": "'::t'
$20— ey wy be forwarded to a regional, national, or I,o'!:c ¢:. W
W ministerial-level corporation for approval. it
WUEXPORTS
China trades with more than 150 coun- AR
$10 tries. The volume of trade with the United \‘?\ i ..
States is four times greater than it Is with X ,c ’- N
0 the Soviet Union. The principal com- "o ’ q‘v‘ ‘niz .
1976 77 78 79 80 81 82 85 84 85 86 | modities imported and exported by China ‘J\. NG
are shown in Figure 2. Unfortunately, the > "' AN
SOSSGOSTSLOTOTOS $%6< value of China's imports are exceeding the
value of its cxports (Figure 3). '.:t;Q't‘v"'u‘l,a
TERN IN 1986 percent of the world exports. China's ma- p:t:::o::bﬁ ::;:
jor markets are in Hong Kong and Macao, RY . '|‘v'::t’|3-
TRADE VALUE  PROPORTION OF CHANGE Japan, United States, United Kingdom, :1,!, .!“:t“:s"
COUNTRY MILLIONS TOTAL EXPORTS OVER 1985 Singapore, Soviet Union, and the Federal PY .
OfF US. 5 % % Republic of Germany. China’s exports, AR
b
HONG KONG AND MACAO  9,829.76 31.78 + 319 | valuedat $27 billion (in US. dollars), were 'J-‘-";g
JAPAN 4.764.02 15.40 Z 220 4.2 percent higher in 1986 than in 1985. h) i .
e ’ ’ An increase in the domestic demand has :t - Y
UNITED STATES 2,622.05 8.48 + 12.1 y "' "\d" }
limited the increase in the sources of goods B RS
UNITED KINGDOM 1,433.33 4.63 +305.2 avallable for export. h\;\J _\‘
SINGAPORE 1.214.92 3.93 - 416 The major suppliers to China in 1986 (] o
SOVIET UNION 1,199.83 3.88 + 20.5 were Japan, United States, Hong Kong. A
FEDERAL REPUBLIC Federal Republic of Qermany, and Canada. ST
OF GERMANY 1.003.24 3.24 + 36.6 That year, imports dropped 4.6 percent RN AN
RAASAALAY
—_— —— below the 1985 value. This, along with the _.x:,._'-_'.*,‘.\"\-
TOTAL 27,000.00 100.00 + 42 increase in exports (see Figure 4). is a .-:;.;".-"f 3
COURTESY Of INTERNATIONAL HERALD TRIBUNE healtpy trend because imports had been ex- ‘.‘. 3
1112 APRIL 1987 ceeding exports since 1983. ‘.'.1.::?:.“
2 4§ ()
‘)V‘)\‘»)V‘S‘\”;\V DLV H LK ’\V 4\ €\ x’\ € x« SN Al
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TRANSPORTATION
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For hundreds of years the Chinese have
relied on simple, traditional means of
transportation for short distances. People
carried heavy loads fastened to their backs
or hanging from poles resting across their
shoulders. Carts and wagons have been
pulled by people, horses, donkeys, or
mules. Boats have been pulled along canals
and rivers by animals walking along the
bank.

Changes have taken place, but they have
not been dramatic. During the past few
years, reins on management of China’s
transportation system have been loosened
by the central government in Beljing. Effi-
ciency has been emphasized. Reponsibili-

ty and control of the transportation budget
has been shifted to the local level.

Roads and Transport Vehicles

In the last 30 years, China has built
560,000 miles of roads. This has not been
enough to keep pace with the growth in
traffic. The problem has been exacerbated
by the fact that the roads have been built
where it has been politically, rather than
economically, wise to place them.

About 12 percent of China’s roads are
paved. In contrast, more than 75 percent
of the 3.2 miltion miles of highways in the
United States are paved. Obviously, the
roads in China need to be extended and im-
proved. Eighty-five percent of the roads are
ungraded and cannot cope with heavy. all-
weather traffic. In fact, 25 percent of the
roads are mere mud tracks.

The Chinese farmers are adversely af-
fected by the lack of good roads because
roads form the vital link to the market-
place. In rural villages, 64 percent of the
roads are not fit for motor vehicles. The
Highway Bureau is proposing to solve this
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problem by providing funds required and
encouraging the local residents to con-
struct the roads.

Roads are crucial for transporting pro-
duce and goods from inland locations to
the ports and from the ports to inland loca-
tions. Most of today’s roads cannot with-
stand the weight of trucks needed to
transport the heavy freight brought in by
cargo ships. Further, most of the roads and
the bridges need to be widened for the
truck traffic.

The target for 1990 is to build about
1.000 miles of ‘first class’ highways, 6,000
miles of “second class’ roads, and 37,000
miles of “rural” roads. This will help to shift
much of the freight and short distance
passengers from rail. which is over-
burdened, to road by the end of the seventh
Five-Year Plan (1986-1990).

Between now and the end of the century,
there will be a growing demand for
automobiles to meet private and commer-
cial needs. About 800,000 to 1 million
automobiles will be needed by the national
government, state-owned enterprises and
institutions, urban collectives, and
township enterprises. Further, development
tourists and taxi services will require about
200,000 to 300,000 motor vehicles of
various types.

In the rural areas, there Is an increasing
need for vans to carry goods. At least one
van is needed for each township enterprise.
It is estimated that 1.5 to 2 million vans
will be needed by the end of the century,
including the vans that will be required in
the cities.
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Buses are the principal vehicles for
transporting groups of people in the cities.
Although there are plans to develop
underground railways in some of the big
cities, about 800,000 new buses will be
needed by the year 2000.

The continuing growth in the volume of
highway freight transport signals the need
for more trucks, especially heavy-duty
trucks. The volume of highway freight
transport increased at an average of 15.5
percent annually from 1979 to 1986. It is
anticipated that the growth will continue
at an annual rate of 8 to 10 percent until
the year 2000.
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In order to meet forecasted needs, China
will have to raise funds, import advanced
technology, and expedite the growth of its
automobile, van, bus, railroad, and truck
industries.

Railways

Rallways are an important part of China’s
transportation system. Thirty-two thousand
miles of track, about one-ninth the miles
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of track in the United States, link major
cities and manufacturing centers of China.

Trains transport one billion passengers per
year and more than 50 percent of the

frieght. The passenger load represents one
and a half times the seating capacity in the

passenger trains.

Eighty percent of the railways are single
track, but many miles of double tracks are
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being built. By 1990, about 2,500 miles of

railroad will be electrified.

Railways are the ‘‘arteries of the nation’s
economy.” Industry relies on the railways
for transportation of coal to the factories.
Although rail mileage had doubled since
1949, passenger volume has increased 800
percent and freight volume 1,900 percent.
Construction of new lines is vital; therefore,
6,800 miles of new lines have been in-
cluded in the current Five Year Plan.

Three-quarters of China’s locomotives are
steam driven and based on designs that are
40 years old. They are being replaced
gradually with diesel and electric trains. The
East Germans, Polish, Swedish, and French
are the major suppliers of China’s rolling
stock.

Some of the pressure on the railways is
being relieved at no cost. Short distance
rail travel is being discouraged by
surcharging.

Ports and Waterways

There are 15 major and 180 minor ports
in China, but port capacity is not sufficient.
The growth of foreign trade has resulted
in the ports being swamped. Without suf-
ficient berths, cargo ships often wait several
weeks to unload. On any average day, 500
vessels are awaiting entry to the major
Chinese ports.

To solve the problem, 13 ports have been
identified for major re-development. One
hundred and twenty new berths will be
added by 1990. These new berths will in-
crease the handling capacity from 300
million to 500 million tons per year.

The Chinese shipbuilding industry is
starting to compete internationally.

About 25 percent of China’s 100,000
miles of inland waterways can be used by
passenger ships and freighters. In addition
to rivers like the Yangtze. Yellow, and Pearl,
the busy Grand Canal, longest in world and
extending more than 1,000 miles from
Beijing to Hangzhou, carries both
passengers and freight.
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Airways

To handle air traffic, the Civil Aviation
Administration of China (CAAC) was set up
in November 1949 with a fleet of small
piston-engined aircraft operating on 12
domestic routes. It carried 10,000
passenters in 1950, and 9 million in 1986.
Today, the CAAC is flying to five
continents—to 28 cities in 23 countries. On
the domestic front, CAAC is Rying to more
than 80 airports in China and offering
about 2,200 departures per week. The
CAAC has established business links with
386 foreign airline companies. The current
Five Year Plan calls for a 14.5 percent an-
nual growth until 1990. The CAAC pians
to improve its level of passenger service.
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A Boeing 747, ouned and operated by the Cloll Avlation Administration of China (CAAC). being loaded for departure.
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- It will provide additional training for the of aviation for a while, the move toward in-
i staff at all levels in order to do so. dependent airlines is evidence of a new at- ‘r'::
'; in 1984, the CAAC began to change its titude toward management in China‘s '::! l‘u
‘ role from an airline to a regulatory body, ~transportation system. ,‘
f Since that time, it has been setting up There are 90 airports available for civilian ’t.
k quasi-independent airlines. The new airlines  use including four international airports. COMMUNICATION i“. .".c!
will compete with one another and, hopeful-  Most date back to World War Il and need ‘ ‘
; ly. stimulate efficiency and raise standards.  enlargement and/or rebuilding. Only 10 \:' ' &
;: The United China Airlines was the first new  percent of the airports can accommodate The oldest written record of Chinese . :.. "
N airline and is the largest. The new airline Boeing 747s or Tridents. history dates back to the Shang dynasty g
i was Tormed as aJoint wenture with the PLA The CAAC has 164 passenger airplanes.  16th century to 1100 B.C. These records l::".' ..v
; enerdent | al'g'm"" o be sreanized. It was ¢ airplanes being flown by CAAC today  consist of inscriptions inside bronze vessels DR
independent airfine gar sse- include Boeing’s 707s, 737s, 747s, 757s,  and notations scratched on thousands of ‘
financed by three outside shareholders: the  5ng 7675. McDonnell Douglas’ DC-9s. turtle shells and animal bones. About 100 e, l‘\ L
v Bank of China, the Jinjlang Association. mp.gos and MD-82s: Qreat Britian's B.C., Suma Ch'ien wrote the first major 0 ‘,‘
: and the Foreign Trade Association. Tridents and Viscounts; France’s Airbus history of China. ot
R ) . 4 N ’
" Six other maijor airlines have been 310s; and Russia’s Tu-154s. By the end of )
:: formed, namely:JChina Airlines, which is 1987, CAAC expected to have 13 more isIréor:gi?lr:dcgi;\aéhl:osgtmc,:rw':z:f atiT::
I Beljing-based: China Eastern Airlines, passenger airplanes in operation. It plans overnment controls what is printed in
- Shanghai-based; China Southern Airways, to continue buying aircraft for several gewspapers and magazines, and what is
" Quangzhou-based; China Southwest Air- ~ decades, but it would like foreign support o i by radio and television
# ways, Chengdu-based; China Northwest Air-  in the development of an aircraft industry. )
ways, Xian-based; and China Northern Air- Today, China is successfully building and The first newspapers published in China
1 ways, Shenyang-based. There are ten small selling aircraft parts to the West. China  during the early 700s predated the Euro-
b provincial airlines. Although it appears Aero-Technology Import and Export Cor-  Pean newspapers by 800 years. Today, the
= unlikely that CAAC will relinquish control  poration (CATIC) has produced more than New China News Agency publishes the '
. 800 parts, such as ailerons, stabilizers, hat- newpapers. It is the sole source of news for ! AR
A ches, and water tanks. These parts are all media. The Central Broadcasting Bureau P A
¥ being sold to companies in the United owns and operates all radio and telev!siop y{:.r‘,;\ )
! States, Great Britain, the Federal Republic  Stations. The Bureau publshes and distri- ;_&\ :'
D of Germany, Canada, France, and Italy. In butes all books. These agencies work N
: 1985, contracts for these parts reached Closely with the Ministry of Education and -
= $25 million. the Ministry of Culture. The New China
A =
: /‘»‘» ‘,‘,(,\q,m«(, HHOX m\o&‘, ‘\,
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Although the Chinese government has
tried to increase the efficienty of industry,
there have been three major obstacles.
First, the prices of goods have generally
failed to reflect scarcity, production costs,
and quality. Second, the critical shortage
of energy and the deficiency in transpor-
tation have held back the economy. Third,
there have not been enough talented and
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well-trained people who can make the new @ ;

reforms work. For the most part, leaders "a}ﬁ.:"\:;:c:

of industry have not been able to increase g ':':"0‘.‘

efficiency and make a profit. N ':', '.:«S:AZ

Deng recognized the need to bring "::: ::':::':

younger people into the government. in l:!,l .!.f'

News A nd the Central Broadcasti September 1985, 131 top CCP leaders,

ws Agency a ntral bro ng mostly those who were aging, were en- TV Y Y
Bureau are under direct controt of the Polit- y aging ';:'.".' i

buro of the Central Committee of the CCP.

couraged to resign to give way to younger
leaders. More than 900,000 party and

A by h
The most important national newspaper government officials were forcefully retired :)' W a:::lf 'l::

is the Peoples Daily, an official organ of the in China since 1979. Further, Deng im- ,..::".::“:'.:.:,:A'

Central Committee. Another national CONCLUSION PO

newspaper is the People’s Liberation Army

plemented the same policy in the military

officer corps. Many of the elderly peasant

Datly, which [;rints news items of interest generals were forced to retire in favor of \?\'::*t \
to th d . i , - AT
¢ armed forces. An English language This is the way | see it. China is ruled by younger men with more engineering educa Al
newspaper, China Daily, and the y tion and technical training o s
riodicals, China Reconstructs and Beljin the Chinese Communist Party. The CCP was . X "”'\&-\-:}- d
pe e . g in the wake of foreign invasion and Underlying industrial reform, which is ' "
Revlew, are distributed widely to local and bom In a gn in PR ; N -&-‘“ )
foreian readers collapse of the traditional social order. It ~more complex in its implementation than LY
g B developed in the throes of civil strife. rural reform, is the rethinkii;g ~f the con- . 3
A general review of the media in China . cepts of commodity and the law of value. N
today reveals some interesting facts. There ~_ Today. the winds of change are evident o "qreat | eap Forward and the subse: ?N'.'{*&'ﬁ-
are 305 newspapers, 633 magazines, 115  €verywhere. Change is probably the most quent Cultural Revolution were disasters for ".\;‘Sv‘::m-"'
radio stations, 50 million radio receivers, constant aspect of China’s image today. .o cyinese people. Under Deng the em- ARG
57 television stations, and more than 15  Although there have been pauses and oA

million television receivers. Additionally,

reverses, change has been steady in the

phasis was not on transformation of human
nature; rather, on materialistic goals. In

there are three standard International m;'g‘a’ozpeigzngteh':' Eledgé:lll;ingtiantelr?\-a’gl China’s search for modernization, a e -
' ' : : AN
satellite ground stations lIn operart‘lon. ) brought China the best of technology and g;i(;r:lots(():?;ry‘t;_ﬁsitjeal::t::gn Sot(:gl ?::(?;"tt‘or t-::-‘ 8 ; e
There are countless mineographed and 22 0ement from the capitalistic coun- ! y. N Wy
handwritten news-sheets posted on walls . When Chinese people pause to reflect on S
and bulletin boards in China. The Chinese tries. He reformed the educational system o ™ yjong) catastrophe—the Cultural S
u ' and allowed Chinese students to study X : . FTARAY
constitution guarantees that the people abroad, He broke up the communes, gave Rgvolutlon—they may wonder if the winds e
have a right to "_"""’55 their polltical|oplr:j- bonuses to workers, and created a new con- "1\ change again. 2
lons o:\bpostcrs,kk?wever, pt;st;rs placed 5, merism. He gave significant latitude and QNN
on walls are quickly removed by govern- 4o i5i0n.making power to work units; i.c., RN
mental authorities when tI;:y express whalt State-owned enterprises, collectives, 5:,?:’,&:\::';
authorities consider to unacceptabe households, and individuals. -";.'_n‘..\.':‘
opinions. ; !:: ',;: {u N
The people depend on the postal system @

for personal communication.
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To me, the astonishing thing about the
economic, cultural, and soclal changes in
China is that they are occurring in a coun-
try where the political power is still
monopolized by the CCP. The right of the
people to choose their destiny, as well as
free political and artistic expression, were
an anathema to Deng and they are to the
CCP as well. It is surprising that the CCP
has been willing to admit that serious er-
rors have been made and to oversee fun-
damental reforms.

Many of the people prospering today are
the people who suffered under Mao. In the
cities, people with a higher education,
business skills, and foreign connections are

e

= < = -
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doing well. In the countryside, a group of
relatively wealthy peasants seems to be
emerging.

As might be expected, the reforms in
China have caused some problems. The im-
proved standard of living is bringing about
a building boom in peasant housing. The
housing is taking up scarce farmland and
complicating efforts to increase food pro-
duction. Second, the removal of farms from
collective management and the return to
the family farm is making it more difficult
to implement the birth control campaign.
The family-farm policy is making the one-
child-per-family rule unpopular because
peasants want larger families to help them
produce more on their family plots. Final-
ly, urban economic reforms have caused
inflation, corruption, and some moral
decay.

What changed under Deng? In economic
theory, the central thrust was a repudia-
tion of Mao’s vision of a highly collec-
tivized egalitarian society in favor of a
mixed economy that places considerable
reliance on market forces and gives signifi-
cant latitude and decision-making power to
work units. Deng’s pragmatism was a
dominate force, but the winds can change
again. China’s economy is still centrally
planned and centrally controlled, but a con-
siderable degree of local initiative is being
encouraged in most sectors. Today. an
opportunity exists in China for engineers,
scientists, teachers, doctors, and many
other professionals who wish to serve the
best interests of mankind.
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What happens to Deng'’s policies, since

| Secretary General Zhao Ziyang took firm
! command in the fall of 1987, will be close-

ly watched at the international level. 1t will
N determine how one-fifth of humankind
: deals with the rest of the world. If there
- is a return to a radical, unstable political

climate, it will be a disruptive force in the
world. Fortunately, Deng is retaining the
role as Zhao's back-room mentor. On the

; other hand, there was 70 percent turnover forward to less governmental control,
[ in the 175-member Central Committee at greater personal freedom, and more time
! the 13th Communist Party Congress in the for relaxation than they have had in past
Fall of 1987, a call for greater separation years. Endnote
of government and party functions, anda  china has been changing direction. 1. Moeen Queresh, Senior Vice President
pledge by Zhao to pursue defense moder- mgeen Queresh summed up the situation of the World Bank, as quoted in U.S. News
nization. The world is watching. in China today very well when he said and World Report, September 14, 1987,
‘ recently, “The sleeping glant is not sleeping after he spoke with Chinese leaders in
' %%% any more. It is taking giant strides.’m  Deiling.
Program Manager 27 March-April 1988
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Sheraton’s Qreat Wall Hotel in Beljing a joint Chinese/American Venture.

Before closing, | would like to add a per-
sonal comment. As | travelled throughout
the People’s Republic, | saw the people
working in the fields, the factories, the
universities, and the hotels and relaxing in
the parks—resting, practicing “tai ji quan,”
kite flying, playing cards, and playing
musical instruments. The people [ met were
friendly, polite, kind, and interested in what
| had to say. They seemed to be looking
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Selected Bibliography

The information contained iu this three-
part report is the result of visits and discus-
sions with more than 100 engineering, in-
dustrial, and business managers, as well as
faculty and staff members from organiza-
tions identified below. In addition, Informa-
tion from published and unpublished
documentation provided by these people
during the visits has been used to augment
the spoken word.
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Beijing

—The Chinese Mechanical Engineering
Society (CMES)

—China Association for Science and
Technology (CAST)

—Central Institute of Project Planning
and Research, Ministry of the Machine
Building Industry

—China Ship Research and Development
Administration

—Xinghua Engineering Consulting
Corporation

—CMES Continuing Engineering Educa-
tion College

—Beijing Institute of Technology

Shenyang

—Liaoning Mechanical Engineering
Association

—Shenyang Mechanical Engineering,
Technical Development, and Consulting
Corporation

—LZhenxing Mechanical Engineering,
Technical Development, and Consulting
Corporation

—Liaoning Machine-Building Bureau
—Liaoning Machine-Building Corporation
—Shenyang Blower Works

—Shenyang Transformer Works
—Shenyang No. 1 Machine Tool Works
—Mega Strength Company, Ltd.
—Northeast University of Technology
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Hangzhou

—Chinese Association of Enterprise
Management

—Zhejiang Association of Enterprise
Management

—Zhejiang Federation of Industry and
Commerce

—Zhejiang International Trust and Invest-
ment Corporation

—Zhejiang Society of Technology.
Economy, and Modernization of
Management

—Zhejiang Provincial Society of
Mechanical Engineering

—Zhejiang Commission, China
Democratic National Construction
Association

—Zhejiang Provincial Bureau of Machine-
Building Industry

—The Democratic State Foundation Party
of China

—Southern Engineering Society of China
—National Construction Association

—China State Construction Engineering
Corporation

—The Fourth Construction Engineering
Corporation

—Hangzhou Heat Energy and Power
Company

—Hangzhou Stream Turbine Works
—Duyjinsheng Silk Weaving Factory
—LZhejiang University
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—Quangdong Association of Enterprise
Management

—The Chinese Mechanical Engineering
Institute at Quangdong

—Quangzhou Mechanical Institute

—The Machinery Building Bureau of
Quangdong Province

—The Management Association of the
Quangdong Machinery Engineering Union

—The Consuitative Services Council of
the Quangdong Machinery Engineering
Union

—~Quangzhou Economic and Technical
Development Corporation

—China State Shipbuilding Corporation,
Quangzhou Shipyard

—Quangzhou Heavy Machinery Works
—Quangzhou Decor Porcelain Factory
—South China Institute of Technology
—South China Normal University

The author is indebted to Nathan W. Hurt,
Jr., vice president of the American Soclety
of Mechanical Engineers and a consultant
with Los Alamas Technical Assoclates, Inc..
who served as leader of the Cltizen Am-
bassador delegation; members of the
Citizen Ambassador delegation, who pro-
vided addititional insights; John H. Luppert,
Director, Science and Technology Projects,
Citizen Ambassador Program,

People-to- People Intemational,
who made the arrangements
for our visit to China; and the
three Chinese interpreters,
without whom our

delegation would

have been “adrift

in unknown waters”

during the visit. ®
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he ABA Section of Public Con-

tract Law sponsored this study

because it was concerned that

substantial changes in contract-

ing officers’ duties and diffu-
sion of their traditional authority could
adversely affect the acquisition
process.

The ad hoc Committee charged with
this responsibility focused its attention
on the role of DOD contracting offi-
cers. The Committee based its obser-
vations and conclusions upon its own
collective experience and an informal
survey of contracting officers and con-
tractor representatives.

It was the Commiittee’s intention to
reframe some of the controversial
questions of federal procurement
policy within the broad context of the
contracting officer’s institutional role
as it has evolved in the law and in day-
to-day practice.

Drawing upon these sources, the ad
hoc Committee has arrived at certain
conclusions and recommendations
which are also summarized with sup-
porting rationale in this Executive
Summary. They are offered as sound
suggestions for increasing the effec-
tiveness of contracting officers and as
a step toward improving the produc-
tivity of public monies spent for
defense.

Nature and Niche of Contracting
Officers

The contract between the U.S.
Government and its private industrial
suppliers defines, limits and governs
their relationship. The contracting
officer, as the official legally autho-
rized and responsible for entering into
and administering the contract, is an
essential element in creating this
relationship.

The government’s requirements met
by contracting with the private sector
are complex and diverse. This diver-
sity is mirrored by the specific func-
tions performed by contracting officers
and contracting organizations.

® This is a report by the Ad Hoc
Committee on the Role of DOD
Contracting Officers, Section of Public
Contract Law American Bar Associa-
tion, 1987, Paul G. Dembling, Chair-
man of the Section, John Cavanagh,
Chairman of the Committee.

AD HOC REPORT

THE

DOD

CON IIU\("I'IN(:

OFFICER

A Study of the Past, An Assessment of the
Present, Recommendations for the Future

Types of Contracting Officers and
Organizations

As a practical matter, contracting
officers cannot personally accomplish
everything necessary to award and ad-
minister government contracts. Both
Procurement Contracting Officers
(those with authority to enter into con-
tracts) and Administrative Contracting
Officers (who primarily administer
contracts) typically are supported by
teams of specialists. They perform
such functions as contract negotiation,
contract administration, small pur-
chases, price analysis, production
surveillance, q..ality assurance and
financial analysis.

With regard to staffing levels in con-
tracting activities, a 1981 study by the
Logistics Management Institute con-
cluded that while contracting activities
have steadily increased their workload,
the workforce has been growing at a
much lower rate. The Committee
believes that this situation continues to
exist today.

Selection of Contracting Officers

The selection process for contracting
officers is a matter of great public
importance, yet there is no specific
statutory guidance for it. The selection
system is a mixture of procurement
and personnel regulations. The latter
are much more significant because they
define the civilian contracting specialty
which produces the majority of quali-
fied candidates. Typically, contracting
officers (except for those who are
military officers) are selected after
apprenticeship as contract specialists,
a position for which there are mini-
mum educational requirements. This
results in one of the most frequently
criticized characteristics of the

contracting officer position—lack of a
formal educational requirement. Other
criticisms are directed at the relatively
low pay grade and low organizational
status of contracting officers.

Within DOD, the pool of those eligi-
ble for appointment as contracting
officers has been broadened by
appointing some military officers to
those positions.

Efforts to improve the process for
selecting contracting officers have left
unresolved conflicts between the Office
of Personnel Management and the
larger procurement agencies, including
DOD.

Relationships with Other DOD
Officials

Among the many governmental per-
sonnel with whom the systems con-
tracting officer must work is the pro-
gram manager. As the DOD official
with overall responsibility for systems
acquisition under a major defense
acquisition program, the program
manager has centralized management
authority over all technical and
business aspects of the acquisition.
However, in DOD the program man-
ager typically does not have the
authority to enter into contracts. The
division of management authority and
contractual authority has generated
considerable critical comments.

The contracting officer also has a
strong and occasionally controversial
relationship with government auditors.
Auditors recently have been given
broader authority to decide contract
cost issues, including a requirement
that a contracting officer's disagree-
ment with an auditor must be submit-

ted to higher review.
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Complexity of Functions

Contracting officers have a complex
role and great diversity in their specific
duties. Many of them perform narrow,
highly specialized and limited buying
functions. This has resulted in
diminished importance in the acquisi-
tion process because the opportunity
to use broad business judgment has
been severely diminished. The current
acquisition environment blankets the
contracting officer with oversight, laws
and regulations; the pace of change is
too swift to be absorbed and im-
plemented effectively. Fragmentation
and scattering of the traditional
authority of the contracting officer will
in fact obscure accountability for con-
tracting failures.

Authority of DOD
Contracting Officers

The power of the federal govern-
ment to enter into contracts is not
enumerated in the Constitution. Itis a
“resulting power” which flows from
the government's essential nature as a
discrete political entity. It is shared by
all three branches. The Congress has
granted this power to the military ser-
vice secretaries and it also has been
delegated by the President to the Exec-
utive agency heads. Ultimately, this
power devolves through the Warrant
System to the contracting officer. The
authority it entails is limited, but it
does authorize the use of discretion.
The ultimate effectiveness of the con-
tracting process rests on sound deci-
sions by the contracting work force.
However, the effect of ever-increasing
layers of oversight and review is to
discourage application of business
judgment and innovation by the con-
tracting officer. The certainty of
review encourages tentativeness and
deference, not decision-making.

Contracting
Officers’ and
Contractors’ Perceptions

The Committee tapped into current
attitudes and thoughts of contracting
officers and contractor personnel
through face-to-face interviews and
detailed questionnaires. It interviewed
40 contracting officers in the military
services and the Defense Logistics
Agency. The group reflected the diver-
sity of DOD procurement, repre-
senting as it did a wide geographic and
functional range.

Key self-perceptions of contracting
officers include a belief by some that
their ability to do their jobs well has
been dampened by ‘“bad press,” intense
supervision, diminished authority and
lower public and peer regard.

Many contracting officers see a
trend away from an experienced acqui-
sition work force, and have limited
confidence in training opportunities to
offset this trend. However, there is a
widely held belief that the contracting
officer with strong personal qualities
will succeed despite the turbulence of
the times and excessive oversight.

Many contracting officers are con-
cerned that they are over-regulated
and over-supervised. The Committee
concludes that this is true and has long-
term implications for morale, recruit-
ment, retention of personnel and effi-
ciency. Moreover, the increasing reg-
ulatory burden has created a
measurable need for a larger work
force and more concentrated training.

Contractor representatives—60 of
whom responded to the question-
naires—believe that although the con-
tracting officer should be a key element
in the acquisition process, that position
is increasingly becoming a “conduit”
for transmission of judgmental deci-
sions made elsewhere by others. Con-
tractors, like many contracting of-
ficers, believe that personal factors
which lie outside the authority granted
in the contracting officer’s warrant—
such as personal experience, knowl-
edge and force of personality—
determine just how “key” his role will

Contractor responses reflect the
perceptions of some contracting of-
ficers that those holding other func-
tions, most notably auditors and pro-
gram managers, have increasingly en-
croached upon the contracting officer’s
turf. Finally, contractors express a
strongly held desire for higher levels of
contracting officer manning, training
and experience.

Interestingly, there is a strong feel-
ing on the part of both contracting offi-
cers and contractors that the relation-
ship between them has not deteriorated.
This relationship is viewed as “adver-
sarial” in the best sense; i.e., one which
serves the public interest. While the
managerial style of some contracting
officers may have changed, there is a
general view of the contracting

officer—contractor relationship as
being a sound, arms’-length relation-
ship with the contracting officer
vigorously protecting public interests.

Conclusions

1. There Is a Steady and Continuous
Erosion of the Authority of DOD Con-
tracting Officers.

One of the greatest powers exercised
by the United States through the
Defense Department is the power to
contract. The security of the nation
depends in large part on how effec-
tively and efficiently this power is im-
plemented in procuring essential
weapons, supplies and services. The
Government also uses the contracting
process as a vehicle for implementing
major social and economic policies. As
the official responsible for assuring
that the contract effectively provides
for these dual functions, the contract-
ing officer should have the authority
to fulfill the mission of contracting in
the most efficient and economical way,
while assuring that the spirit and the
intent of the law is faithfully im-
plemented. This is not the condition
which exists today. The role of the
DOD contracting officer is changing
from the traditional position of
strength to a less well-defined position
of diminished significance and shared
authority. Rather than stimulating
efficiency, initiative and imagination,
the current acquisition environment
blankets the contracting officer with
oversight, laws and regulations. The
magnitude of new laws and regulations
has thrown a shadow on the contract-
ing officer’s authority, and the pace of
change is too swift to be absorbed and
implemented effectively. In addition,
the authority of contracting officers
has been fractured with pieces of this
authority assigned to or assumed by
various program and staff officials.
Such diffusion of authority can only
mean a diminished role for the
contracting officer which, extended to
the ultimate conclusion, will result in
no identifiable Government official at
the operating level being responsible
for efficient contracting practices or
accountable for contracting failures.

2. Increased Regulation and Legisla-
tion Leads to Inefficiency.

The Committee recognizes that one
reaction to the reported failures and
abuses in the acquisition process has
been more congressional oversight,
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Real professional growth is stymied by
the imperative of learning what are new
wickets through which contract action

legislation and regulation. Many fac-
tors are responsible for this fact, not
the least significant of which is the duty
of the Congress to assure that defense
dollars are properly spent. A 1985
report by the staff of the Senate Com-
mitee on Armed Services showed that
the number of congressional requests
for studies and reports increased 1117
percent from 1970 to 1985, that other
mandated actions for DOD increased
by 1022 percent, and that the general
provisions in the annual authorization
and appropriation acts increased by
233 percent in that period.

One ultimate effect of more over-
sight and more laws is to make con-
tracting officers less efficient in their
work and more focused on contracting
as an administrative process than on
the ultimate purpose of filling the pro-
curement needs of the agency. In this
atmosphere of intense oversight and
close regulation, correct procedure
becomes more important than substan-
tive success in acquisition. Contracting
officers can be so confined by com-
pliance with regulations and satisfying
oversight and review that they are
afraid to express ideas and afraid to act
beyond their familiar routines. Con-
tracting actions become mechanical;
imagination, judgment and common
sense dry up. In the opinion of the
Committee this is one of the most in-
efficient and costly aspects of the DOD
acquisition process.

Additionally, constant changes in
laws and regulations serve to neutralize
the value of past training in contract-
ing procedure. Largely as a result of
new laws, most of the more than 1,000
pages of the Federal Acquisition
Regulation have been changed during
the past 22 years. Continuous new
training is necessary just to keep up.
Real professional growth is stymied by
the imperative of learning what are the
new wickets through which the contract

action must pass.

must pass.

3. The High Quality of the Procure-
ment Work Force Must Be Maintained
Because It Is Important to National
Defense.

The Committee members, with their
varying and extensive experience in the
Government contracts field, have had
the occasion over time to view DOD
contracting officers from different
perspectives. Yet the Committee read-
ily reached a consensus, based on their
experience, on the extreme importance
of the contracting officer function and
the necessity of assuring that contract-
ing officers are enabled and encour-
aged to perform that function well.
The Committee’s interviews with con-
tracting officers fortified these opin-
ions. In addition, the information
received from contractors was im-
pressive in showing strong awareness
that highly qualified contracting of-
ficers are essential to the effective for-
mation and efficient performance of
Government contracts. In short, the
experience of performing this study
increased both the awareness of Com-
mittee members as to the functional
problems faced by DOD contracting
officers and the recognition that those
problems must be and can be solved.
This experience also has confirmed and
strengthened the Committee’s high
regard for DOD contracting officers.
The contracting work force is a
valuable asset for national defense.

Recommendations

1. A significant number of DOD con-
tracting officers should be granted pro-
fessional status in the Civil Service and
such status should be reflected in their
selection, education, and career
management,

Given the increasing complexity of
the acquisition process, the Commit-
tee strongly endorses the proposals
that have been made by the Commis-
sion on Government Procurement, the

U.S. General Accounting Office, and
the Packard Commission that some
contracting personnel be recognized as
having professional status. The Com-
mittee recognizes the difficulty of
determining which categories and
which individuals within categories of
those involved in contracting activities
should be accorded professional status.
Specific suggestions are:

—Weight should be given to on-the-
job experience.

—The contracting function should not
be segregated into a separate acquisi-
tion agency.

—Prospective contracting officers
should be selected from among in-
dividuals with a college degree in
business, engineering or study in a
closely relevant field.

—Specialized training in defense ac-
quisition, continuing education, and
assignments providing a broad base of
experience should be provided to con-
tracting officers.

—Special management emphasis
should be devoted to raising the
prestige and morale of contracting of-
ficers by according them job status and
pay benefits commensurate with
responsibility.

—A high-level official, reporting
directly to the agency senior acquisi-
tion official, should be designated as
the proponent for contracting officers’
professional recognition.

2. The Contracting Officer Program
Manager Role.

—The present line of authority from
the contracting officer, through the
HCA, to the Service Senior Acquisi-
tion Official should be preserved.
—Program managers should be pro-
vided with more contracting officer
support earlier in the acquisition cycle.
~—The contracting officer should be the
program manager’s business planning
advisor and representative to industry.
~—Contracting officers and program
managers should train together.
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The Committee does not believe that
the tension which characterizes the
relationship between the contracting
officer and the program manager can
or should be eliminated. The present
line of authority from the contracting
officer to the Service Senior Acquisi-
tion Official provides support to the
contracting officer and allows a
reciprocal check and balance between
program officials and contracting
officers.

The Committee believes that dif-
ficulties between program manage-
ment officials and contracting officers
can be reduced by providing program
managers with more contracting
officer support and providing this sup-
port earlier when it would make more
of a difference in acquisition planning.

Although we have not attempted
specifically to define what the func-
tional relationships between the con-
tracting officer and the program
managers should be, the Committee
believes that the contracting officer
should fulfill two key functions in sup-
port of the program manager.

One would be as a trusted advisor
on contracting related issues and
business decisions, including the plan-
ning of competition and assisting in
development of the source selection
plar, the request for proposals, and the
type of contract. The second function
would be as the single contracting face
to industry. In this capacity the con-
tracting officer would conduct pre-
award discussions with the contractor,
participate in evaluation of proposals,
set the competitive range and conduct
the award notification and debriefings.
While not necessarily in charge of the
program, the contracting officer would
be in charge of the contracting process.

Common experiences and inter-
change outside the formal program
manager/contracting officer structure
should foster a closer working relation-
ship; this can be accomplished in part
by training at a common facility such
as the Defense Systems Management
College. There are common courses
which both should attend. Collegiate
contact should promote mutual under-
standing and respect as well as an
improved learning experience,

3. The decision-making role of the
contracting officer in audit matters
should be preserved, with the auditor
as a key advisor to the contracting
officer.

No relationship in the contracting
process is more fraught with current
controversy than that of the contract-
ing officer/contract auditor. The
precise role that the auditor holds in
the contracting process has been
strengthened by legislative action.

The Committee acknowledges that
the audit function is an important one
in both the formation and the subse-
quent administration of defense con-
tracts. However, given the traditional,
sound and generally applicable doc-
trine that the contracting officer is the
sole government official with author-
ity to take contractually binding
actions, the auditor’s role should be
advisory to and functionally support-
ive of the contracting officer. By this
it is not intended that the DCAA
auditor be organizationally subor-
dinate to the contracting officer. The
auditor’s advice and opinions on cost
and pricing issues within the profes-
sional competence of the auditor are to
be given great weight by contracting
officers. As in other intra-government
relationships, the principle of check
and balance is important. Never-
theless, as the contracting officer is
ultimately responsible legally for the
contract, the contracting officer and
not the auditor should have the final
voice in the event of disagreement. The
Committee believes that the contract-
ing officer/auditor relationship should
be put back into balance.

4. The Congress should declare a
moratorium on DOD procurement
reform until DOD has had a
reasonable time to digest and imple-
ment recent reform legislation.

Contracting officers and contractors
alike believe that new procurement
laws and new regulations constitute an
ever-increasing burden on the entire
acquisition process. In the 1980s,
hardly a year goes by without a new
procurement reform or procurement
improvement being passed by the
Congress.

The Committee believes that the
Congress should distinguish between
situations where DOD needs addi-
tional legislative authority to act in the
acquisition process from situations
where new law tells the acquisition
work force how to do its job. It is the
latter type of legislation which is seen
as harmful to the status and role of
contracting officers as well as inimical
to effective and efficient contracting.

Much of the recent legislation which
has been directed at telling the
contracting work force how to do its
job has been a response to a very
specific problem. Unfortunately,
statutory remedies tend to sweep much
more broadly than the problems they
are intended to correct. This can pro-
duce untold effects and manifold
complexities.

5. New acquisition regulations
should avoid excessive detail and
encourage the exercise of discretion for
unique situations.

Contracting officers and contractors
also believe that new regulations con-
stitute an ever-increasing burden on
the entire acquisition process. These
regulations often leave little to the
discretion of the contracting officer or
the acquisition team which may be
assisting with the procurement.

As an example, the Committee notes
that the requirements for repetitive
high-level reviews of acquisition ac-
tions can create real turbulence in the
acquisition process. The Committee
urges that defense executives carefully
examine the entire network of contract
reviews with the goal of eliminating
those which are not necessary in the
exercise of good decentralized manage-
ment. Contracting officers should have
significant participation in the internal
decision-making process; this partici-
pation will be enhanced if contracting
officers are not constantly justifying
their judgment.

The Committee believes that both
contractors and DOD acquisition offi-
cials should recognize that regulations
are by their nature more flexible in ap-
plication than are permanent statutes.
Regulations should be drawn and ap-
plied with this in mind. When a unique
contracting situation does not fit a
specific regulatory scheme, acquisition
officials should not “force a fit.”
Rather, the Committee recommends
that the regulations provide for the
exercise of discretion at appropriate
levels and that both contractors and
acquisition officials be encouraged to
consider the use of this discretion in
genuinely unique situations.

6. The number of contracting officers
and their support staff should match
the volume of contract actions.

The Committee found that all con-
tracting officers identified an increased

workload as a significant problem in
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Many DOD contracting officers work in
physical facilities that are small,
crowded, and not conducive to efficient

their job. This is not surprising con-
sidering the work imposed by the con-
stantly growing body of acquisition
laws and regulations.

A similar conclusion was reached by
the Logistics Management Institute in
its study, Procurement Workload Ver-
sus Workforce—A Growing Im-
balance. In its study, the Institute con-
cluded, based upon a rigorous
statistical study of Department of
Defense contracting, that the volume
of procurement actions was increasing
at a significant rate. It compared this
to the rate of increase in contracting
personnel which was substantially
lower. This resulted in a trend toward
ever greater overwork.

The measurable impact of this trend
toward overwork was a significantly
higher separation rate for contracting
personnel than for other civilian

work.

employees of DOD. There was also a
dangerous trend toward more junior
employees as measured by length of
service. These trends were more pro-
nounced at those activities where the
imbalance was greater than the norm.

The Committee believes that this
imbalance must be corrected. The
number of contracting officers should
match the volume of contract actions.
These contracting officers require the
support staff to assist them in the per-
formance of their duties, including
buyers, administrators, clerical person-
nel, and the necessary support person-
nel such as auditors, price analysts,
quality assurance and industrial
specialists. In this regard, individual
contracting officers should supervise a
smaller number of buyers. This latter
recommendation reflects the concerns
of several contracting officers. The

Committee also observed that many
DOD contracting officers work in
physical facilities that are small,
crowded, and otherwise not conducive
to efficient work.

The Committee predicts that as in-
dividual workloads are reduced, pro-
fessional contracting officers will con-
tinue to increase the quality of their
work. Along with increased retention,
this should significantly promote an
effective contracting work force.

Concluding Comment

The Committee is convinced that
adoption of its recommendations will
contribute positively to confirming and
strengthening the authority and status
of DOD contracting officers, resulting
in improved efficiency and effec-
tiveness in the total acquisition
process.®
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an you recall how you were
greeted at your first job or
duty assignment? Chances
are you may have been
greeted with a tentative
“Uh...you're here? Read these regula-
tions and operating procedures, and let
me know if you have any questions.”
Wouldn't you have preferred, or ex-
pected, a more organized welcome?
There's a probability an initial
greeting you received was followed by
a systematic framework to help max-
imize your contribution to the
organizational mission, and your per-
sonal development. An article in the
May-June 1984 issue of Program
Manager provided a starting point
from which to greet new lieutenants ef-
fectively in “Greet That New Lieute-
nant.”! That's not the end of it,
however. An articultate welcome
outlining organizational mission,
goals, and expectations should be the
start. Herein we provide a framework
to organize a supervisor’s leadership
responsibility —followup.

This framework consists of essential
sequiturs—things that must follow—
to the initial welcome: performance
evaluation and feedback, training,
career counseling, and challenging
jobs. We outline the critically impor-
tant step of ongoing evaluation and
feedback and how to use a “ruthless”
effectiveness report.

The trammg section aims at helping
impart knowledge necessary for young
officers to contribute, compete, and
survive via available courses and for-
mal programs; for example, graduate
work and the Air Force's recently in-
stituted Acquisition Career Track.

The third section concerns career
counseling to lead lieutenants toward
appropriate assignments, for Air Force
and individual benefit.

Finally, we touch on the essential of
providing challenging jobs—environ-
ments in which lieutenants can imple-
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@ A 1987 graduate of the Air War
College and recipient of the Secretary
of the Air Force Leadership Award,
Colonel Condit is an experienced pro-
gram manager in Air Force Systems
Command, managing the Hypersonic
Glide Vehicle Program at the Air Force
Wright Aeronautical Laboratories,
Wright-Patterson AFB. Major (Select)
Vazquez, recent graduate of the
Defense Systems Management College

Program
Management
Course, was AFSC
Company Grade Officer of the
Year for 1986. He was recently a pro-
gram manager for the Ground Wave
Emergency Network Program at Elec-
tronic Systems Division and is current-
ly assigned at the Aeronautical Sys-
tems Division, at Wright-Patterson
AFB.
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ment newly developed skills. We
intend to provide a framework to
formulate an effective follow-up plan
for novice officers to ensure they can
be competent, motivated, and pro-
ductive.

Now that you've greeted that new
lieutenant, begin the follow-up by im-
plementing an evaluation and feedback
plan.

Essential Sequitur 1: Evaluation and
Feedback

A formal and informal performance
evaluation and feedback plan can start
easily when the new lieutenant sets
foot in the program office. This is the
most critical leadership a supervisor
can provide a novice officer. In the
August 1987 Training Magazine arti-
cle entitled “Performance Manage-
ment: Not Just an Annual Appraisal,”
Kathleen Guinn establishes the critical
evaluation and feedback philosophy:

Performance appraisal is not an
annual event. For best results, it
should be a series of events
throughout the year. Effective
appraisal is an ongoing activity
that should be part of
every manager’s
routine.?

You have probably heard that
before. What does it mean, and how
do you implement it? Easy. A two-step
process of using constant informal
feedback should be matched to formal
sessions, aimed at nurturing, teaching,
and creating what Bennis and Nanus
refer to as “positive self-regard.”3 The
positive self-regard you seek to create
is a sense of self-confidence and high
expectations in lieutenants, an environ-
ment which will help them realize their
potential.

Do not forget your aim in this effort.
It is to create and cultivate what
Fournies calls, in effect, “successful
subordinates.”* Guinn offers reasons
why traditional approaches to perfor-
mance evaluation and feedback fail.
Appraisals are perceived as confronta-
tional. Many supervisors and subor-
dinates cannot separate personal worth
from performance appraisal. Few
managers articulate the reason for the
evaluation; reviewing past perfor-

mance to provide a base for planning
future performance. Don’t focus on
filling out the effectiveness report
during these sessions—you are dealing
with a person, not a piece of paper.
Establish clear-cut action plans. Many
sessions end without a defined vector,
direction and velocity, upon which to
act.

You can implement a continual pro-
gram of evaluation and feedback by
constantly providing informal feed-
back; i.e., "I really thought that was
a fine briefing you prepared,” to giv-
ing an action which allows people to
work closely with you. Tell lieutenants
you want self-evaluations of their own
progress and plans. Encourage them to
ask occasionally how they are doing
and how they can improve. Emphasiz-
ing introspection helps ensure the self-
improvement burden is shared be-
tween individual and supervisor.

One of our favorite tools for the for-
mal feedback session is the “ruthless”
effectiveness report, illustrated by the
Air Force Officer Effectiveness Report
in Figure 1. The word “absolute” dif-
ferentiates this “ruthless” report from
the “comparative” one given as part of
an individual's official evaluation.
Tough evaluations in certain areas
often are not in submitted reports,
which may be “inflated” and ineffec-
tive for encouraging self-improvement.
With the “ruthless” report, which
we use in a formal evaluation

at report time, we can make
comments often not found on

the submitted report—from

candid evaluations of weak-

nesses you believe need im-
provement to genuine remarks
regarding strengths.

We hasten to add the supervi-

sor will seek effective feed-
back from the lieutenant, who
can experience supervising frus-
trations, which should be heard
to be alleviated. Lieutenants have
good ideas, which should be encour-
aged and implemented. We believe this
feedback is a good way to help fashion
a successful lieutenant, but only if you
act on feedback.

Formal feedback, informal feed-
back, and evaluation sessions send
vital messages to lieutenants. You are
boldly stating you want them to suc-
ceed in a manner that is “low threat,”
aimed at training better officers and
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leaving out personalities. You
demonstrate you have approached this
issue in a well-thought-out manner by
using your own experiences. Guinn
summarizes steps you have initiated:

1. Performance Planning: The
process of identifying the desired
performance and commitment.

2. Performance Managing: The
daily process of working toward
performance expectations.

3. Performance Appraisal: The
assessment of performance
trends and plans for the future.s

Essential Sequitur 2: Training

Training is crucial to everyone's pro-
fessional growth, especially the new
lieutenant. It can be in the forms of on-
the-job, informal or formal
coursework, or “specialized” training.
We all wish we could have been
trained before an assignment. How
often do supervisors say: “I can't af-

Plgure 1. The ''‘Ruthiess’’
Officer Bffectiveness

Repore

ford to lose Lieutenant Jones for two
weeks.” Responsible for accomplishing
the mission, supervisors must decide
when subordinates can be spared and
should know what courses are
available and applicable; select a
1-week course instead of a 3-week one
if you perceive it comprises the same
learning. In the systems acquisition
area, many courses train new
lieutenants, as shown in Table 1. You
don’t have to send lieutenants to all
available courses; however, by selec-
ting formal courses, you send the im-
portant message that they are an asset,
and you want them to be the best. This
approach motivates and educates
lieutenants to accomplish their work.

Programs like the Air Force Systems
Command Acquisition Management
Career Development Model are
necessary for increased responsibilities,
and foster the training process. In the
Acquisition Career Model, four levels

of qualifications require increasing
training and experience. The individual
progressively moves toward a major
system program director’s assignment.
Some courses, like the Air Force In-
stitute of Technology Systems 100, or
its follow-on Systems 200, are required
for acquisiton officers and ought to be
planned as early as possible in a new
lieutenant’s tenure. They would get an
early overview of the acquisition
business and benefit before getting
deeply involved in functional areas of
the program. Select a few, worthwhile
courses for every new lieutenant; and
so inform them on arrival.

We also emphasize Professional
Military Education and graduate
study. Stress the need to balance these.
This is tough to do and must be
carefully planned with supervisory
help. Completing Squadron Officer
School (or other services’ equivalents)
by correspondence before making the
rank of captain should be every lieute-
nant’s goal. This program takes 6-12
months to complete; we have en-
couraged lieutenants to form study
seminars to aid each other’s progress
through the program, and to provide
a forum for the exchange of ideas. The
8-week, in-residence program is
worthwhile and should be considered
as your top lieutenants’ ‘“post-
graduate” professional course.
Graduate work must be encouraged
because education is a continuing pro-
cess. Personal philosophy is to get pro-
fessional military education done as a
lieutenant, and graduate work after
making captain. Choose between full-
time or part-time study. There is
another “balancing” consideration.
Full-time study is the most efficient ap-
proach to develop skills as a “body of
knowledge,” yet it removes one from
important “experience avenues” for 1-2
years. A part-time approach can be the
best of two worlds—getting good job
experience and continuing one’s educa-
tion. One often balances other
priorities too.

Expect your program office training
monitor to track organizational
details; you are the initiator, not the
implementor. The supervisor's respon-
sibility is to ensure intellectual and pro-
fessional growth to get the mission ac-
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complished. Now, career counseling
provides a future perspective for the
new lieutenant.

Essential Sequitur 3: Career Coun-
seling

What do you do with the lieutenant
excelling in your well-developed per-
formance and evaluation and training
program? What about the lieutenant
who doesn't? The answer is career
counseling. Talk with the lieutenants
about assignments and realities of pro-
motions. Remember that what you
know comes from years of experience,
something the lieutenants lack. Your
job is to get the mission accomplished,
and that is easier with informed and
motivated subordinates, including
lieutenants thinking about service
careers.

Most lieutenants, new to the
military, often don’t know what con-
stitutes a good assignment or how to
find one. Insist they begin work on a
career plan via the institutional assign-
ment preference form (i.e., Air Force
Form 90) and a personal career path,
using a form similar to Figure 2. En-
courage them to think and act. Meyer
says “writing crystallizes thought, and
thought motivates action.”¢ Putting a
career plan on paper is the first step
toward reality. Counsel lieutenants on
what constitutes a good assignment or
a bad one and insist they ask questions
about assignments.

Good assignments, matched to the
lieutenant’s abilities, and outstanding
performance provide the opportunity
for promotion, the path to increased
responsibilities and contribution to the
mission. Make sure they know the
realities of promotions and have goals
in consonance with their expec-
tations and abilities.

Essential Sequitur 4: Challenge

Today's good lieutenants need to
tackle challenging jobs earlier because
of the quality of their preparation
before entering the services. Challenge
them! This provides that last and most
important motivation increment to
achieve the mission, and for personal
goals. Challenge determines who
wants more responsibility. We believe
the best way to do this is with an in-
cremental approach with lieutenants;
give them 1-2 small projects to start to
give them confidence. Then, accord-
ing to abilities displayed, continually
add to the number, complexity, and
significance of the tasks. Thus, you
help each to grow at an individual
pace, while you spot those with the
greatest potential.

Career counseling and challenge ce-
ment this framework to help in your
significant leadership responsiblities to
develop the best possible lieutenant.

You help each
to grow at an
individual pace,
while you spot those
with the greatest
potential.

Program Manager
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Table 1. Sample of
Avalicble Courses

At the Defense
Syscems Maonagement

College,
Port Belvoir, VA.

—Basics of Deianse Acquisition

—Fundamentals of Systems Acquishion
Management Course

—Systems Acquisition Funds Management
Course

—S8ystems Engineering Management
Course

—Contract Management for Program
Managers

—Contractor Performance Mesasurement
Course

—Contract Finance for Program Managers

—Defense Manufacturing Management
Course

—Management of Acquisition Logistics
—Management of Software Acquisition
—Test and Evalustion Management Course

—Technical Managers Advanced
Workshop

—Program Managers Briefing Course

Conclusion

The framework we have discussed
is summarized in the following outline:

—Greet That New Lieutenant: Provide
an overview of organization, its goals
and climate, and what you expect of
them and they can expect from you.

—DPerformance Evaluation and

Feedback

1. Continual process of regular, in-
formal feedback.
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2. Occasional formal feedback
sessions.

a. Foster self-evaluation.

b. Feedback on how you can bet-
ter supervise.

— Training

1. Make courses known.

2. Balance PME, job-related training,
graduate coursework.

3. Use organizational training
monitor to implement.

—Career Counseling

1. Mapping next assignment and
career path.

2. Provide information on special
assignments.

3. Provide understanding of promo-
tion opportunities.

—Provide Challenge

While we have concentrated on new
lieutenants, what we have discussed is
equally applicable to young, civilian
employees entering government ser-
vice. They are as critical to ac-
complishing the mission and serving
the nation through Civil Service
careers, and require careful attention.

When do you get time to implement
all this? We empathize with you.
However, like other results of high-
quality leadership, “But That's Not the
End of It” takes careful planning and
energetic action. It is hard work. Im-
agine, though, an office full of people
leading in respective areas of respon-
sibility. How much more effective
your unit could be.

The follow-up to your initial
greeting is necessary to produce com-
petent, motivated young officers; but
remember, that's not the end of it!®

CHTLRTCE L O U UK IR A WU

Eilgure 2. Career Planning Worksheet

I. ASSIGNMENTS
Present Assignment
Next Assignment
Next Assignment Plus One
LONG-RANGE GOALS
Long-Range Position Goal(s):
Long-Range Grade Goal(s):

IIl. SCHOOLS/CCURSES | WISH TO
ATTEND

A.
B.
C.

IV. SPECIAL ASSIGNMENTS |
CONSIDERING

V. OTHER PERTINENT DATA
GRADE/NAME:

AM

N T

87 88 89 90 91 92 93
Yy vyyvvy vy

DATE:

Endnotes

1. Dale O. Condit and Bradley D.
Duty, “Greet That New Lieutenant,”
Program Manager, (May-June 1984),
pp. 36-37/47.

2. Kathleen Guinn, “Performance
Management: Not Just an Annual
Appraisal,” Training, (August 1987),
pp. 39-42.

3. Warren Bennis and Burt Nanus,

Leaders: Strategies for Taking Charge,
New York: Harper and Row, (1985).

4. Ferdinand F. Fournies, Coaching
for Improved Work Performance,
New York: Van Nostrand and
Reiholds Company, 1978.

5. Guinn.

Paul J. Meyer, The Dynamics of
Personal Leadership, Waco, Texas:
Leadership Management, Inc., (1982),
Chapter 7, p.5.

Pireh DSMC Alvmnl Symposium

The 1988 symposium, scheduled for May
17-19. will be held at the College. The pro-
gram will be built around improving the
relationship between gquernment and in-
dustry on defense systems programs. Mike
Stacy, PMC 84-1, is chairman. Al Hey,
PMC 83-1, Association president, predicts
this symposium will be the best one to date.
The next issue of the Alumni Association
Newsletter will contain program details.

To join the Association, contact Pro-
fessor David D. Acker at DSMC by letter
or telephone (Com) (703)664-4795 or
(Autovon) 354-4795.

The Association Board of Directors meets uith President Hey icenter) at DSMC to plan for May symposium
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any U.S. manufacturing
firms have changed or are
modifying their manufac-
turing systems to meet in-
creased competition in the
international marketplace. This in-
cludes firms in the defense industry.
The changes include CIM (computer
integrated manufacturing), FMS (flex-
ible manufacturing systems), and JIT
(just-in-time manufacturing systems).
The JIT was originally introduced by

Toyota in the 1950s as an inventory
d control technique. It has a significant

impact on all functional areas of
manufacturing. Specifically, many
firms implementing JIT have suc-
cessfully improved product quality, in-
creased reliability of promised delivery
times, and reduced product costs. The
program manager is vitally interested
in these three areas: product quality,
delivery time, and cost.

By understanding JIT, the program
manager should be better prepared to
understand the production process,
cost structure, delivery schedule and
problems of firms using that system,
and pursue contracts more effectively.
The following explains basic JIT con-
cepts and cites examples demonstrating
how this new system works, compar-
ing it to former practices. Let's first
consider development of JIT in U.S.
defense industries.

JIT in the U.S. Defense Industry

The JIT only recently came to the
United States. Robert Schonberger,
recognized authority on JIT, wrote in
1982:!1

In one sense it is a bit early to

write about just-in-time manu-

facturing management in the

United States. JIT has scarcely

been tested here, and what few

examples there are have too brief
| a history to offer conclusive
' guidance on how to adapt
\
|

Japanese JIT to the American
environment,

In 1986 he stated, that to survive in a
| highly competitive market and become
world-class manufacturers, U.S. firms
should adopt JIT and overhaul their
manufacturing apparatus.2 After his
observations of many U.S. firms that
have introduced JIT, he concluded that
continual improvement in quality,
cost, lead time, and customer service
(objectives which seem to be in conflict
Lwnh each other) can be pursued

COMPETITION

EFFECTS O

KBTIN TimE

MILITARY PURCHASING

Major Lance ]. Besser
Dayal Kiringoda
Hl-woon Kim

simultaneously in a JIT environment.
The appendix of his book lists 84
manufacturing firms in the United
States that have successfully imple-
mented JIT and have related achieve-
ments. Defense industry examples
from that list include:

—Omark, Onalaska, Wis. Gun
cleaning kits. Lead time cut from 2
weeks to 1 day, inventory cut 94
percent.

—Omark, Oroville, Calif. Reloading
equipment for firearms. Lead time cut
from 6 weeks to 2 days, 96 percent of
machines relocated into flow lines.

—General Electric, Cincinnati, Ohio.
Servicing of aviation turbine blades.
Lead time cut from 13 weeks to 9
hours.

—Texas Instruments, Sherman, Texas.
Defense weapons systems. In metal
fabrication: cut work-in-process from
18,000 to less than 1,000 pieces. Cut
production lead time from 14 days to
2 days. Cut scrap and rework four to
five fold. In magnetics: cut work-in-
process 30 to 60 percent. Cut produc-
tion lead time 50 to 70 percent. Cut
scrap 50 to 100 percent. Overall: cut
floor space 40 percent.

Due to successes like these, many
firms are expected to adopt or attempt
to adopt JIT concepts in the near
future. A recent survey indicated that
72 percent of the 1,000 firms surveyed
either have a JIT program in place or
are planning to adopt one.3 As shown
in Figure 1, this percentage represents
a gain of 12 percent more than a
similar survey conducted 2 years ago.

The recent survey noted American
firms are in a hurry to adopt JIT to
meet foreign competition.

The JIT must be recognized as a total
manufacturing approach and not a
mere inventory control technique.
Because it affects the entire operating
system of a firm, the separate JIT
discussions following concern an in-
ventory management technique, a pro-
duction technique, and a purchasing
management technique. Within each,
JIT systems are contrasted with tradi-
tional approaches. Effects on product
quality, manufacturing costs, and
delivery time are considered.

JIT Inventory System

The objective of inventory manage-
ment is to minimize inventory related
costs, including three categories:
holding or storage costs and even
financing costs that result from keeping
inventories; reorder costs including for
manufacturing, setup costs, and for
purchasing, order costs; and stockout
costs. The hoped for optimal inventory
level is traditionally calculated by
using the EOQ (economic order quan-
tity) model, which is based on several
assumptions, two of which are:
holding costs increase with increasing
inventory levels; reorder or setup costs
and stockout costs decrease with in-

B Major Besser is Director of
Logistics, South Dakota Air National
Guard, and Assistant Professor of ac-
counting at the University of Akron.
Mr. Kiringoda and Mr. Kim are Assis-
tant Professors of accounting at the
University of Akron.
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creasing size of inventories. Figure _ :
~4.' shows the trade-off between inventory Figure 1. JIT: On A Roll in the U.S. ) ,.
e level and these costs. The economic 3 'tin:l
o order quantity and resulting optimal | Have JIT program 1987 survey '::"l. c,"c,
iy inventory level is represented by and | |n Place 18% 1985 survey &
‘Y i
. read off the graph at the point where l, ﬂ(‘
* total costs are minimized. P* is this | Getting ready to '
\" point in Figure 2. Implement JIT 12% . '
N Developed by Ford Harris in 1915, ooty :::
" the EOQ model has been regarded ever | JIT in study 3}- l".‘
;:1 since as the standard in inventory con- | stage 30% N :.,l‘::oﬁ
!,t trol systems. Many variations and |:|: ’t'q't:. l}:
e elaborations have been developed; for DO
example, some include probabilistic Have no current
e considerations. Even where it is not | Plans for JIT 40% ._"*
® formally utilized in practice, its basic . Mty
! concepts and assumptions are often in- Source: Purchasing Survey L':: 13'
, corporated into the inventory policy of tj""’\ 'l':
h firms in an attempt to minimize total | Flgure 2. E0Q Inventory Model AT
) inventory related costs. RN, .c
Ky In a JIT environment it can be Cost .“,
X shown that one of the EOQ assump- “,l‘ ‘.l‘“
& tions is not valid. That is, c.'. WY "l.':
" reorder/setup and stockout costs do e :‘:
'.:, not always increase with smaller in- :'ﬁ‘ 3l
. ventory levels. When the JIT produc- ottty )
- tion and JIT purchasing practices Total Cost | S .
o discussed in the following sections are i ('\‘\f‘, o
N successfully operating, stockout costs Carrying Cost PATY ﬂi}ﬁrﬂx::
A of inventories become insignificant and v \§«, Rt
i reorder and setup costs are almost L 'ifé'\;‘q
W fixed at a low level. The JIT model is 1 i:{,i;.« AN
shown in Figure 3. Clearly with this | ; e
. assumption, total costs are lowest at a = A
s zero inventory level where holding I Reorder (or setup) Lf:f::::
4 costs are entirely eliminated. | and stockout cost ::t“;\
Hence, all inventory is regarded as 1 h‘\iﬂ\.?g ;

i a bad practice by JIT firms that take 0 p* Quantity
the achievement of zero inventory

. levels as the objective of inventory

| management. It is difficult to visualize

; Figure 3. JIT Inventory Model
)
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) a firm operating without inventories
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because this system is a large : \ e

, departure from traditional practices. | Cgst e

'5 Schonberger explains how easily a firm et
can reduce inventory levels in ®

A practice:* = A

;‘: ...produce and deliver finished Total Cost Y

0 goods just in time to be sold, gt

;' subassemblies just in time to be h‘-ﬁ,‘t.

h assembled into finished goods, b;.:ﬁg.‘.:p,,'

fabricated parts just in time to go Carrying Cost
into subassemblies, and pur-

g =
: chased materials just in time to '::-,\\'\ \
be transformed into fabricated "-_.'\,"ﬁ}y
* par ts. }‘,""$’F &
‘o A It of th T i Reorder (or setup) \ ;‘*.«’!,r\
X result of these ]I inventory and stockout cost " Q".
= system practices is a significant reduc- AL
o tion in manufacturing costs. Inventory
" holding costs are minimized, and 0 P AR
K) reorder and setup costs are reduced. Quantity y 1 'o:"::','
0: Losses from spoilage, theft, fire, and ',‘a::‘oz::cz.
:‘ i :’:':‘f
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other hazards are minimized. All these
result in lower insurance costs, a more
simplified accounting system, and
savings in the record keeping effort for
inventories.

JIT Production

To achieve the ultimate objective of
zero inventory levels, JIT firms must
produce work-in-process and finished
goods on time. Since these inventories
are produced only when needed, the
plant should be organized appropriate-
ly. This means production with zero
defects within a very short period of
time.

JIT Plant Configurations

In the conventional U.S. manufac-
turing process, an assembly line pro-
duces homogeneous products in large
quantities. Machines are arranged by
processes. Each worker specializes in
a single function. That traditional
plant layout is shown in Figure 4 where
it is assumed that one worker performs
the same operation on two machines.
With specialized workers in this mass
production system, efficiency can be
increased significantly. When demand
is high and customer preference
limited, this approach is an effective
way to increase market share and
profit; i.e., it worked for Henry Ford,
when all Ford cars were painted black.

In modern times, however, markets
are more competitive and unstable due
to rapid technological changes and ex-
tensive diversification of customer
preferences. Consequently, product
life cycles are shorter and demand
forecasting is more difficult. In these
circumstances, the mass production
system that creates a large inventory
would not be appropriate; instead,
flexibility is needed.

To decrease inventory and thereby
be able to respond to changes in
markets more rapidly, JIT firms have
adopted a flexible manufacturing
system as shown in Figure 5. Again it
is assumed that a worker operates two
machines, with each machine used for
a different function. Each work center
is equipped with two different
machines and all machines are located
close to one another. Only one part is
made at a time and it is handed to the
next person. There is no need for a
work-in-process inventory at each
work center. Johnson and Kaplan em-
phasize this point:5

VR A VY. S UY N UY UNY U
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Flgure 4. Traditional Plant Layout

Raw _
materials —> MM, >-—> MM, ~———p-| WIP 2
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Figure 5. JIT Plant Layout
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Improved factory layouts also
greatly reduced the need to hold
and move large quantities of in-
ventory. Grouping machines ac-
cording to expected sequence of
operations, rather than the tradi-
tional grouping according to
similarity of function, reduced a
product’s total travel distance
(incoming materials to finished
goods shipment) from several
miles to several hundred yards,
an order of magnitude reduction.

Combined with short setup times
(discussed below) the new machine and
process configurations should help cut
down the size of work-in-process and
finished goods inventories and deliver
products on time.

Flexible Workforce. The old princi-
ple of division of labor is to divide a
job into narrow elements. In contrast,
JIT prescribes that workers learn multi-
ple job skills; thus, they may be
rotated through different jobs in the
factory. Line workers are trained to
perform other tasks; for example, they
perform data collection and analysis,
quality control, machine maintenance

and minor repairs, Monden explains
how a worker in a Japanese auto com-
pany manages to operate 16 machines,
each performing a different function:®
The laborer, as a multi-function
worker, first picks up one unit of
a gear brought from the
preceding process and sets it on
the first machine. At the same
time he detaches another gear
already processed by this
machine and puts it on a chute
to roll in front of the next
machine. Then while he is
walking to the second machine,
he pushes a switch between the
first and second machines to start
the first machine. He performs a
similar operation on the second
machine and then he moves to
the third machine pushing a but-
ton again to start the second
machine and so on, until he has
worked on all 16 machines and
finally returns to this initial pro-
cess. This is done in exactly the
cycle time necessary, perhaps
five minutes, and so one unit of
a finished gear will be completed
in five minutes.
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Labor flexibility has many benefits.
Muiltiskilled workers can be reassigned
to any process to adapt to changes in
demand. Workers are not bored
because of their variety of tasks. Fur-
ther, if one worker experiences prob-
lems causing delays, others may help
in the principle of concentration of
forces. Because of the multiskilled
nature of such workers, they are less
subject to layoff as tasks shift.

Reduced Setup and Lead Time. In a
mass production system, setup time is
not particularly important because,
once the setup is done, it will be used
for a long time: There is pressure for
making long runs. However, in more
competitive and changing cir-
cumstances, efforts must be made to
reduce setup times so that production
can respond to changes in orders
placed by customers. How JIT firms
accomplish reduction of setup time is
described by Schonberger:?

In many cases the solution to the
setup time problem is to retire the
commercial machine and to have
the company’s own toolmakers
build their own machines. Self-
developed machines and tools
may be special purpose,
lightweight, easily moveable,
and low-cost. Furthermore, setup
time may be cut essentially to
zerol That is, all the worker need
is load and unload; since the
machine is designed for just one
job, all dies, fixtures, and so
forth may be built in so that
there are no settings or
adjustments.

Short manufacturing cycles are im-
portant to match orders for finished
goods placed by customers on a short-
term basis. Only by solving problems
that cause delays can lead time be
reduced. These problems might include
order entry delays and errors, wrong
blueprints of specifications, long setup
times and large lots, high defect
counts, machines breaking down,
operators who are not well trained,
supervisors who do not coordinate
schedules, suppliers that are not de-
pendable, long waits for inspectors or
repair people, long transport distances,
multiple handling steps, and stock
record inaccuracies.?

With short setup and lead times, in-
ventories of work-in-process and
finished goods are reduced. Manufac-
turing costs, especially setup and pro-
duction overhead costs, can be saved.
Finally, firms are able to serve
customers better.

Total Quality Control. The first
priority in traditional mass production
is output. Line workers concentrate on
production, and quality of finished
goods is checked by inspection
workers after production has been
completed. Statistical sampling tech-
niques are commonly used to deter-
mine if the finished product meets stan-
dards. A specific percentage of defects
is regarded as normal and therefore
does not warrant further inspection.
Defective items are usually reworked
in separate lines so as not to disrupt
scheduled output rates.

In the JIT process, since a worker
makes only the part immediately
necessary at the next work station, the
parts must be defect free to continue
the work process. Similarly, if only
finished goods necessary for immediate
sale are produced to minimize the
finished goods inventory, products
must be defect free to avoid a stockout
condition. Hence, in a JIT environ-
ment, quality is the primary concern
of, and responsibility of, line workers.

Quality of every item, not just a ran-
domly selected sample, is checked, by
line workers, while work is being
done. Quality control is an ongoing
process and the goal is zero defects
through defect prevention rather than
defect detection. Workers are allowed
to stop the production line if a defect
is found and the line remains closed
until the source of the defect is found
and corrected. In one Hewlett Packard
plant, a flashing red light and siren are
turned on when workers first recognize
that a process or work center is
producing defective units. The entire
production line is shut down until the
problem is corrected. As would
naturally be expected, when the red
light starts flashing, the siren begins
blaring and production stops, manage-
ment de-votes immediate attention to
fixing production line problems.®

As a result of total quality control,
there is a significant drop in rework
and scrap which, in turn, helps achieve
high quality, low cost, and on-time
delivery.

Total Preventive Maintenance.
Traditionally, machines are over-used
to increase production efficiency and
repairs are done by a maintenance
department. To achieve zero inventory
and zero defects, machines should not
break down. Defective machines not
only halt production lines; they pro-
duce defective items. Moreover, if a
machine breaks down frequently, a
worker must store parts at his work
center so that he can keep working in
the event the preceding machine goes
down. InJIT firms, regular production
workers do the maintenance and
minor repairs, rather than waiting for
help from maintenance workers.
Before the daily work starts, machines
are checked and necessary repairs and
maintenance are performed. This prac-
tice will help produce zero defect
products and save costs of major
overhaul of machinery.

At Detroit Diesel Allison in In-
dianapolis and at Harley-Davidson in
Milwaukee, machine operators were
trained by the maintenance depart-
ment to lubricate equipment, change
bearings, tighten belts, and to do other
simple tasks. Results were a significant
decrease in machine breakdown,
decrease in work stoppage, and in-
crease in life of the equipment. It was
reported that workers felt a sense of
ownership.10

JIT Purchasing

Another reason for maintaining an
inventory arises from uncertainty in
delivery time and quality of materials.
Traditionally, purchases of raw
materials are centralized so that large
quantities can be purchased at one
time. This purchasing practice was
justified for three reasons: it saved
reordering costs; price discounts could
be obtained with volume purchases
and delivery could similarly be
arranged at reduced rates; and, it
prevented stockout of raw materials.
In a JIT environment, these benefits
can be maintained while resorting to
more frequent deliveries of small lots.

Relationships with Suppliers. The
basic requirement for successful JIT
systems is the reliability of suppliers.
Traditional bidding is not desirable
because of difficulties in controlling
quality and delivery times. Under JIT
purchasing, a few reliable suppliers
with total quality control commitment
are selected for longer periods. In the
auto industry, where many JIT pur-
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chasing practices originate, suppliers
are selected through a certification pro-
gram that involves a 6-month trial. A
significant number of JIT manufac-
turers in other industries have adopted
certification programs. Tektronix
selects fewer but more reliable sup-
pliers and certifies them before they
can become major suppliers.1! Many
manufacturers provide technical help
to suppliers in order to produce zero
defect raw materials to the benefit of
both sides. For example, Xerox
recently conducted a 3-day seminar on
JIT for suppliers.12

With improved quality and a
reliable delivery schedule, manufac-
turers need not maintain buffer inven-
tories. In addition, if suppliers’ plants
are geographically near the buyer,
there are shipping cost advantages and
numerous coordination benefits.

Ordering System. Traditional
ordering procedure involves much
paperwork: purchase orders, packing
lists, bills of lading, invoices, and so
on. Other purchasing overhead costs
like inspection and counting can be
significant. But, JIT purchasing
agreements may involve less paper due
to the close relationship between
manufacturers and suppliers. A
blanket order can be placed specifying
an overall quantity to be delivered dur-
ing a period of several months; then,
daily deliveries can be arranged by a
phone call.

Some JIT firms have developed elec-
tronic data interchange systems for
communication with suppliers. For ex-
ample, Caterpillar is using electronic
data interchange to issue purchase
order release notices against blanket
orders previously placed with sup-
pliers. Soon, the company plans to use
the system to obtain advance shipping
notices, invoices, and quotations from
suppliers, and to issue purchase orders
and requests for quotation.?? All in-
formation on purchasing is sent via
electronic links between the two par-
ties. These electronic links are
especially helpful in overcoming long
distances separating many suppliers
and buyers in the United States.

Suppliers’ certification of quality is
taken as evidence of good quality.
Therefore, materials can be delivered
directly to the work stations without
stops for counting, inspection, or
storage. Since quantities delivered at
any one time are small, this additional

burden on the work station is minimal.
This simplified JIT purchasing pro-
cedure reduces reordering costs to a
great extent, invalidating the EOQ
model.

Delivery and Transportation.
Traditional delivery and transporta-
tion methods are designed to achieve
economies of scale and, hence, cost ef-
fectiveness. The JIT manufacturers,
however, require suppliers to make
frequent deliveries in small lot sizes.
Accordingly, suppliers wanting to do
business with JIT firms must adapt
transportation modes. Suppliers may
employ multiple carriers rather than a
single carrier and change material
packing methods to suit delivery re-
quirements of the purchaser.

Carriers have adopted changes in
procedures in response to JIT delivery
requirements by suppliers and pur-
chasers. Many trucking companies to-
day are eager to serve JIT firms, and
deregulation of the trucking industry
in 1980 made it possible for truckers
to deliver small orders at low costs. For
example, Customized Transportation,
Inc., delivers 500,000 modular struts
just in time to Delco Products, a GM
division. The company delivers 132
different parts for 117 different car
models and allows Delco to maintain
virtually no inventory at all.}* The
railroad companies try to respond to
this challenge. Amtrak’s express ser-
vice is available 365 days a year.
Recently, many airline companies ex-
pended services for small package
deliveries, on time, around the world.
Some air carriers currently providing
small package express services include
Airborne, Air Express International,
American Airlines, CF AirFreight,
Northwest Orient, Ozark Airlines,
Piedmont Airlines, Roberts Air
Charter, Target Air Freight, TWA,
United Airlines, US Air, and Western
Airlines.1% Their current efforts to
reduce shipping costs will make the air
transport industry a major player in
filling the needs of JIT firms.

Conclusion

The concepts in JIT manufacturing
focus on perfection: zero inventories
and zero defects. Even though this may
never be attainable in reality, this
manufacturing philosophy drives these
firms toward continual improvement
in product quality, inventory manage-
ment, and customer service. Many
U.S. firms are achieving these goals by

adopting JIT. More firms in the defense
industries are expected to introduce JIT
into their existing manufacturing
systems. Consequently, more con-
tracts should be made with those firms
implementing JIT in the near future. It
is crucial for the project manager to
understand the new system and the
subsequent impact on quality, costs,
and delivery schedules. As a con-
sumer, the project manager would
benefit from contracting with JIT firms
to purchase high quality products at
low costs at a scheduled time.®

References

1. Richard Schonberger, Japanese
Manrufacturing Techniques, The Free
Press, New York, 1982, p. 83.

2. Richard Schonberger, World Class
Manufacturing: The Lessons of
Simplicity Applied, The Free Press,
New York, 1986.

“Competitive Jitters Fuel JIT
Movement in U.S.,” Purchasing,
January 15, 1987, pp. 33-34.

4. Schonberger, 1982, op. cit., p. 16.

5. H. Johnson and Robert Kaplan,
Relevance Lost: The Rise and Fall of
Management Accounting, Harvard
Business School Press, Boston,
Massachusetts, 1987, p. 215.

6. Yasuhiro Monden, “Smoothed
Out Production Lets Toyota Adapt to
Demand Changes and Reduce Inven-
tory,” Industrial Engineering, August
1981, p. 49.

7. Schonberger, 1982, op. cit., p. 21.
8. Schonberger, 1982, op. cit., p. 68.
9. Rick Hunt, Linda Garrett, and
Mike Merz, “Direct Labor Cost Not
Always Relevant at H-P,” Manage-
ment Accounting, February 1985, p.
61.
10. Schonberger, 1986, op. cit., p. 68.
11. A. Sadhwani, M. Sarhan, and R.
Camp, “The Impact of Just-In-Time In-
ventory Systems on Small Businesses,”
Journal of Accountancy, January 1987,
p. 120.

2. “Xerox Preaches the Gospel of
Just-in-time to Suppliers,” Purchasing,
October 24, 1985, p. 21.

13. Thomas Dillon, “Caterpillar Con-
nects with EDI,” Purchasing World,
August 1986, p. 62.

14. Schonberger, 1986, op. cit., p.165.
15. Amy Rogers, “Small Package Ser-
vice Skyrockets with JIT,” Purchasing,
October 10, 1985, pp. 63-66.

.*.

"" ¢ Iu'!"'l’

'.l.-:' “'-

i |'l g
)
5“."!:’..'1

o l'*"“;h:;:'
) “3

0 "c'l
:.c"'n'.‘
Program Manager 43 March-April 1988 X .
v & .';'::
A AL T A Ol »\ N RN Y Y Y A Y ff'-f' A S s ’ » TN
L DA R R R e ! ,bf'-. 1-'-‘. e
". B .‘ ‘ l’ AN ‘ L b l.. I.' § 'l.'. !".-I‘; ! "\ ‘ ,. ’A\f A l‘ﬂ » .. .‘.l " .U “ .-l. ' , LR R LR AN .l"‘! 2L '-‘1 . ‘ o




Yot gl gt a6ty 8% Pt B

Having difficulty with money for
temporary duty, classroom quotas and
time availability? Need training in
measuring contractor performance
where the Cost/Schedule Control
System Criteria (C/SCSC) have been
applied in accordance with DODI
7000.27 Consider a home study course
from the Defense Systems Manage-
ment College.

In 1982, the College introduced the
Contractor Performance Measure-
ment/Individual Study Program
(CPMV/ISP). It has become a tremen-
dous success with nearly 2,000
students currently enrolled. We have
updated the course recently and incor-
porated many improvements suggested
by students. Additionally, we added
the Computer Based Instruction (CBI)
course option modeled
after the
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HOME STUDY
COURSE

CPM/ISP, but with computer
graphics, more study material, and
challenging reviews for each major
subject area. It will work with IBM-
compatible systems and the Zenith 120
personal computers.

The course consists of 11 modules,
including the final examination, and
requires 30-40 hours to complete. You
will study work-breakdown structures,
data-analysis techniques, the C/SCSC,
estimating cost at completion, baseline
management, financial reporting,
C/SCSC implementation, surveillance
requirements,
and other
important

A
l"'i" ': y

ﬂ‘t“':":‘;' el
h:':"““.“.z’l‘ -‘\‘-%&' .t‘n.ut:: " \".’V‘.’* :K\ zs

aspects of Contractor Performance
Measurement. The modules (and
diskettes, if chosen) are sent in a single
package. The course package contains
support material including applicable
DOD instructions, directives, pam-
phlets and guides. The final exami-
nation is administered by your
organization and forwarded to DSMC
for grading. Graduates receive Cer-
tificates of Completion.

Courses are free tc government per-
sonnel. For industry personnel, the
cost is $50.00 for the CPM/ISP or
$60.00 for the CPM/CBI. The new
CPM/CBI course will be available as
of 1 May 1988.

For more information contact:
CPM/ISP Registration
Defense Systems Management College
Fort Belvoir, VA 22060-5426
Telephone: (703) 664-10788

Your course directors are:

(L) Dr. Michael G. Judd
Director, Self-Paced
Courses
Business Management
Department

(R) Dr. Anthony Webster
Director, Program Cost
Management
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send Us
Your Articles

Some Tips for Authors

2 he editors of Program
Manager, DSMC’s bimonthly
journal, are interested in your
thoughts on policies, trends,
and events in the areas of pro-

gram management and defense sys-

tems acquisition. We invite you to sub-
mit articles and share your experiences.

We are interested in lessons you have

learned through your acquisition ex-

periences, both successful and
otherwise.

Beyond the demand for good gram-
mar, we have some tips for prospec-
tive authors. Consistency and uni-
formity should be uppermost. The re-
nowned stylist William Strunk, Jr.,
said, “If those who have studied the art
of writing are in accord on any one
point, it is this: the surest way to
arouse and hold the attention of the
reader is by being specific, definite and
concrete.”

Style

Write in the first person, I, we, our;
and use you often. Active verbs are
best. Write naturally and avoid
stiltedness. Except for a change of
pace, keep most sentences to 25 words
or less, and paragraphs to six
sentences. We reserve the right to edit
for clarity and space limitations.

Published articles will include your
byline, and brief biography. When
there are substantial editorial changes,
Program Manager clears edited copy
with the author.

Where possible, clear articles
through your public affairs office or an
equivalent authority. Most of the ar-
ticles we publish are routinely re-
viewed and cleared by the Director,
Security Review, Office of the Assist-
ant Secretary of Defense for Public
Affairs.

Length and Graphics

The Basics: Double-space your article
using only one side of the paper. One
double-spaced page, with a one-inch
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border on all sides, equals about
250-300 words. We are flexible re-
garding length, but prefer 2,000-
3,000-word articles, which is about 10
double-spaced pages. Don't feel con-
strained by length requirements; say
what you have to say in the most
direct way, regardless of length.

We use figures, charts, and photo-
graphs. We prefer glossy, black and
white photographs, five-by-seven or
eight-by-ten, but we cannot guarantee
the return of photographs. Do not
write anything on the back of photo-
graphs. Photocopies of photographs
are not acceptable. Charts and figures
should be sharp and clear, with legi-
ble information and captions. We
prefer camera-ready art, but the
DSMC Graphic Arts Division can
work with sketches if they are clear
and precise.

Attribute all references you have
used in researching your article. We
use separate footnotes, which should
be identified at the appropriate place
in the copy.

Stories that appeal to our readers,
who are senior military and civilian
people in the program management/
acquisition business, are those taken
from your own experience rather than
pages of ‘‘researched informa-
tion.”

Again, be sure to double-space your
copy and use only one side of the
paper.

If you need to talk to an editor, call:

Robert W. Ball, (703) 664-5974 or
664-5082: Autovon 354-5974 or
354-5082.

Catherine M. Clark, (703) 664-5992
or 664-5082; Autovon 354-5992 or
354-5082.

Or, write us at the Defense Systems
Management College, Fort Belvoir,
Virginia 22060-5426: ATTN: DRI-P.m
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OFFICIAL BUSINESS
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